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TO THE RIGHT 


HONOVRABLE AND 
RIGHT WORSHIPFVLL 
ComuPany OF .MERCHANTS 
of London trading to the Eaſt« 
Indies, Samver WrrGurT 


wiſheth all proſperitie in this 
life,and happineſſe i the 
life ts come. 


FEM Our fauours towards 
{FI ES my deceaſed Father, 
2%, Tal and your imployment 
{10 BU y of him in buſineſle of 
h N 6. &; this nature, bur chiefc- 
er Ag ly your continuall im- 
ployment of lo many Mariners in ſo 
many goodly and coſtly ſhips, in long 
and dangerous voyages, for whoſe vic 
(though many other wayes profitable) 
his little booke is chiefly behooucfull: 
may chalenge an intereſt in theſe his 
labours, This Book is noble by birth,as 
being deſcended from a Noble Parent, 
&notignoble by educati6,hauing lear- 
Bed to ſpeake Engliſh of my late Fa- 
F aA 2 ther, 


ther, aman in the iudgment of the lear- 
ned, and experience of the common 
ſort, famous for knowledge and pra- 


tile in the Mathematickes : whoſe | 


care thereof was ſo great, to ſendit a- 
broad with the true reſemblance of his 
worthy father, and ſufficient know- 
ledge of the Engliſh tongue toinſtrudt 
our Countrey-men, that kee procured 
the Authors perufall of it: who after 
great paines taken therein, gaue appro- 
bation to it, both in ſubſtance and 
forme, as now Ipreſent it vnto you. I 
am the bolder thus to do,in regard it is 
not vnknowne to many men, that my 
ſaid father ſpent a great part ofhis times 
in ſtudy of the Art of Nauigation, and 
had gathered much vnderſtanding by 
his owne prattiſc in ſome voyages to 
ſea with. the right Honourable the 
Earle of Cumberland deceatcd ; where- 
upon he publiſhed a painful worke dif. 
cOoucring errours committed by Marti- 
ners in that Art, with corrections and 
ready wayes for reformation therof, $o 
thac 1 thinke it is out of doubr, that nls 
wdgement therein was great, And 450 
ing heenort onely gaue much commen- 
darion of this Worke (and often in my 
nearing) as of yery great yſe for Mati- 

NCTrsS 2 


ners:but alſo to help the want of choſe 
that could not vnderſtand ir in Latin, 


 trauſlated the ſame into Engliſh, and 


added thereto an inſtrumentall Table 
to finde the part proportional, whereol 
alſo the noble Author approued well. I 
doubt not bur it is apparant enough 
that he eſteemed ofit, and intended to 
heue recommended it as a booke of 
more then ordinary worth,cſpecially ta 
Sca-men. But ſhortly after he had it re- 
eurned out of Stot/ard,it pleaſed God 
to call him away afore he could pub- 
Iifh it, or but write a deſcription of the 
faid ionftrumentall Table which he had 
deviſed, therefore bee left the publiſh. 
ing ofitto me, as an inheritance, and 


the ſaid deſcription to his learned and 


kind friend Mr, Herwry Brigges, who 
hath performed, it 'accordingly, All 
Which I humbly preſent vnto you, ho- 
fins you ſhall reccaue as much profite 
'by the vſc of it, as there hath been lear- 
ning, cate, and paines beſtowed in the 

nning and fitting it thus to yous 

Jands, 
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EXNGXNESNES 
[SEEN ES LXLX: 2 


TO T THE 1 MOST 


NOBLE AND HOPE- 
FVLL PRINCE, 


CHARLES: 


ONELY SONNE OF 
the high and mighticIamss by 
the grace of God, King of great Brit- 
taine, France and Ireland:Prince 


of Wales : Duke of Yorke 1900 
Rotheſay: Greas Stewa! 
Scotland: and Lord red 
the Iſlands. 


MosT NosLts PaINCs, 


DAEEING there is neither 
\Y ſtudy nor any kinde of lear- 
wy that doth mare acuate 
ftirre up generous and 
heroicall wits to excellent 
and eminent affaires: and 
gontrariwiſe that doth more deiett and keepe 


downe ſett:ſh and dull mindes,then the Ma- | 
thematiches. It ts no maruell that learned | 


and 
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Dedicatoric. 


and magnanimous Princes i» all for- 
mer apes > hauwe taken great aelight 
in them, «nd that wnikilfull and ſlothfull 
men haue alwayes purſned them with 
moſt cruell hatred, as witer enemies to 
their ionorance and [lng giſhneſſe. Why then 
may not this my new inuention ( ſeei» g it ab- 
horreth bluxt and baſe HAIWYES ) ſeeke ard 
fiye mY your Highneſſe moſt noble *po Go 
tion and patronave!? and eſpectally ſeemg this 
new —_ of Ow a ju 
take away all the 'aifficultie that heretofore 
hath beene in mathematicall calculations, 
(which otherwiſe might hane beene diſt.;j+- 
full to your worthy towardneſſe) and ts ſo 
firted ta helpe the weakneſſe of memory, that 
by meanes thereof it 1s eaſie to reſolue moe 
Mathematical queſtions in one houres ſpace, 
then otherw ſe by that wanted 1nd common- 
ly recetned manner of Sines, T angents, and 
Secants, can bee done enen in a whole d !y. 
And therefore this iwyentio» (T hope ) will 
pee ſo much the more acceptable to your 
Highneſſe, as it yeeldeth a more eaſie and 
ſpeedy way of accompt. For what can bee 
more del:1ghtfull and more. excellent in any 
kinde of learning then to d:ſpatch honoura- 
ble 1ud profound matters, exattly, readily, 
and without loſſe of either time or labony. [ 
Franc therefore ( nooſt gracions Prince ) that 


you 


Dedicatorie. 


you would (according to your nertleneſſe ) 
accept of this gift ) though ſmall, and farre 
beneath the height of your deſeruings, and 
worth ) as a pledge and token of my humble 
ermice : which if I vnaerſtand you doe, you 
' ſhall (enen in this regard onely ) enconrage 
| me that am now almoſt ſpent with ſickneſſe, 
ſhortly ro attempt other mattters, perbaps 
greater then theſe,and more worthy (o great 
a Prince. In the meane while, the ſupreame 
Ring of Kings, and Lord of Lords lon de- 
fend and preſerue to vs the*great lighr of 
great Brittaine, your renowned parents, and 
your ſelfe the noble branch of ſo noble a 
ſtemme,and the hope of our futwre IrArGut- 
{utie ; to him be ginen all honour and glory. 


LM SSME 


Your Highneſſe moſt 


deuored Seruant, 


IonnNn NEPAIR, 


The Authors Preface to 
the Admirable Table of Loga- 


0 
rithines, 


EEING there is nothing 
Y (right well beloued Students 
Wil inthe Mathematickes) that is 
{o troubletome to Mathema=« 
ticall practiſc, nor that doth more mo- 
Jeſt and hinder Calculators, then the 
Mulciplications, Diuifions, ſquare and 
cubical ExtraQtions of great numbers, 
which beſides the tedious expence of 
time , are for the moſt part ſubiect to 
many (lippery errors, I began therefore 
to conlider in my minde, by what cer- 
taineand ready Art I might remoue 
thoſe hindrances, And hauing thoughr 
vpon many things to this purpoſe, I 
found at length lome excellent briefe 
rules to be treared of (perhaps) hereaf- 
ter, Bur amongft all, nonemore profi- 
table then this, which together with 
the hard and tedious Multiplications, 
Diuifions, and Exvractioas of rootes, 


Ag doth 


Te Authors Preface. 


doth alſo caſtaway frem the worke it 
jelte,euen the very numbers themſclues 
that arc to bemultiplied, diuided, and 

reiolued into rootes, and putteth other 
numbers in their place, which performe 
as much as they' can do, onely by Ad- 
dition and SubtraQtion, Dwiſion by 
ewo,or Diuifion by three: which ſecret 
inucation, bejng (as all other good 
things are) ſo much the better as it 
ſhall be the more common, I thought 

ood heretofore to {et forth in Latine 
for the publique vic of Mathemari- 
cians. Butnow ſome of our Countrey- 
men in this I{land well afteRed to theſe 
Rudics, and che more publique good, 
procured 2 moſt learned Mathemacid- 
an to tranſlate the fame into our yul- 
oar Engliſh tongue, who after he had 

niſhed ir,ſent the Coppy of it to me, 
to bee {eene and conſidered on by my 
ſelfe, I hauing moſt w illingly ans! pglad- 
ly done the ſame, finde it to be- molt 
exact and preciſely conformable to my 
minde and the originall, Therefors ir 
may pleaſe you who are inclined ro 
theſe ftudies,ro receiuc it from me and 
the Tranſlator, with as much good will 
as WE TecOmpmend it yato you, Fare yee 
well.” 
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THE PREFACE 


TO THE READER 
By Henry Brigges, 


ExTLE Reader, ſeeing 1 
DIY : , O 

-| haue publickly taught the 
>> 42] meaning & vſc of this booke 
"at Greſh, mm houſe, and hauec 
had ſome charge abour this Impreſſion 
commirted ynto me, both by the Ho- 
nouiable Authour the L. of Marchi- 
fton,and by wy very good frend Mr, Ed- 
WAY: d41vcighte ie Tranſlator, And ſeeing 
the one who bath moſt right, and is 
beſt able to commend it, is lo farre ab- 
ſent, and the other hath made a molt 
happy change of this place and life for 
a better: thou maiſt happily expect that 
T ſhould write ſomewhat that may giuc 
ſome taſte of the excellent vie of it to 
thoſe who by reaſon of the diſtance of 
place, or other occa{1ons, cannot come 
to heare me, In a word therefore I will 
bee bold to fer downe mine opinion, 
writing —__ but that which hope 
I ſhall alwayes be ab!c and willing to 


make good andwainggige, Th crc hath 


beene 


The Authors Preface, 


veen for.many former ages euen ynto 
this preſent, a very orcat Ceale of time 
and expences beſtow ed by moſt indu- 
ſtrious, lcarned,and w Ort y men abour 
thc doArine ot Triangles, and the ma. 
king of the Tables of Sis es, Tavgents, 
and; Secants, that by the helpe of them 
we may attaine tothe knowledge and 
vie ofthe Mathcmatickes, and cl>eci- 
ally of Altronomie and N auigation, as 
namely! Dy Tipparchus, Ptolomey, Ti hbeon, 
K - >a S487 pps w6 nicus,Reinoldus, Fin- 
ks,T, aniberginue, Cl. Wn, Air, Romans, 
To. ch, Phaticws Valent Otho,and Pitiſcus, 
All theſe, and divers others, to their 
excceding praiſe, and the great cale & 
contentment of all ſuch as ſet them« 
ſelues to the ſerious tudie of the Ma- 
thematickes, haue laboured much, and 
ſome ofthem beſtowed very great coſt, 
both of cheir owne eſtate, & alſo from 
the liberall contribution of ſundry 
great Princes ypon the maintenance of 
divers men,who for inany yeares toge- 
ther haue w holly employed themſelues 
to calculate theſe Tables, Yet notwith=- 
ſtanding this little Tablc of Logarith- 
m25 being firſt begun, and hniſhed by 
the charge and \Paines of on bone 
ble Authour alone, may for exxaCtne 
41 S 


M", Briges Preface. 


and certainty compare with all thoſe: 
Tables, and for eaſe and exped; tion £0 
very farte beyond them, for all Trigo- 
nometricall operations, eſpecally 
Sphzrica!l, and for the meeting of the 
Tables of Proſth 'phereſes. for the Pla- 
nets. Which conſiderations may iuftly 
warrant the Title of The Admirable T 4- 
ble of Logarithmes, But beſides all this, 
there is an other very excellent and ad- 
mirable yſe of this Table, which is not 
at all furthered by the other Tables 
formerly mentioned, nor can (for any 
thing I kno'y) be any other way per- 
formed, but with very great paines and 
lofle of ach time: and that is in num- 
bers continually proportionall, hauin 
any two numbers giuen with their di- 
Rance', or with the number of meane 
proportionals s betwixt them, at one 0- 
peration to f1; 1d any one of thoſe meane 
Yroportionals, ora! ny one of the num- 
4 without the giuen numbers at a- 
ny diſtance aſſigned. And becauſe theſe 
things may to ſome ſeemeobſcure ,giuc 
melcaue to explaine the by an example. 
Let the two giuen numbers be 1, and 
2009, and let ve be luppol ed foure 


of meſs foure 1 Jcfire bn v hich! 15 Nec- 


reſt 
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zeſt to the lefc extreame, that meane, 
(becauſc here the lefle extreme is an v- 
nity) is called the ſurſolide root of che 
other extreame, to wit, of 3000, and 
that,or any othcr root may farre more 
ealily be had by theſe Logarithmes then 
by any rule or other way. Butthe fin- 
ding of any root is but one particular 
meane proportionall, to wit, the 
next meane to the vnity: and this way 
is generall,piuing as cafily the third or 
fourth meane as the fir{t, And not one- 
ly where the one extreame is an vnity, 
bur betwixr any two numbers aſſigned, 
For example, if the giuen extremes bee 
19 and 738, and there ſhall be betwix: 
theſe two, ten meane proportionals-by 
this Table we may finde the 7** or 8**, 
or any other aſſigned, from the lefle or 
from the greater number : or if they be 
continued further either diminiſhing 
ynder 19. or increaſing aboue 738, we 
may finde any of them for any diſtance 
aſſigned,as the fifth or ſixth in the ſame 
proportio.aboue 7 38,or vader 19, And 
thus having two extremes giuen, and 
the number ofmeane proportionals be- 
ewixtthem,we may finde any, for any 
aſſigned diſtance within or without, In 
like ſort, hauing a proportion affigned 

_ 
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M*. Briges Preface. 


innumbers, and a third number 2iuen, 
we may from that thvud number find an 
extreme : betwixt which and that third 
number ſhall bee any ſet number of 
meane proportionals, keeping 2 the pro- 
portion aſſigned one from another, For 
example,if 7; Þ be yearely ſo to be in- 
creaſed, as that /- be ſtill to bee added 
vnto the former yeares ſumme, and I 
would know what is the whole at the 
end of ſeuen yeares : herethe proporti- 
onaflignedis 16 to 17 the third num- 
ber, or the beginning of the progreſſi- 
on is 73, the meane proportionals are 
f1x2:1 would know the other extreme, 
to wit,rhe ſeuenth from the beginning, 
and by this Table of Log.oithmes I find 
itto beert1k, 118, 98-525, which 

perhaps by curious ſcarch, after the la- 

borious ordinarie way, will bee found 

to0 great by ;+ of a peny, or therea- 

bouts. And thus we ſce the admirable 

vſc of theſe Logarithmes, not onely in 

the doftine of Triangles. (which I ac- 

count to bee farre the molt excellent 

part,and which may by other Tables be 

performed as exactly , but nothing fo 
ſpeedily, or with the like eaſe) but alſo 
in all our common accountsof ordinaty 
proportionall numbers: wherein wee 
may 
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M'", Briens Preface, 
may not expe& the ſame exaCtneſle 
which we may attaine vnto by rule,and 
by long tedious p:attile, becaule this 
table is but finall, and che numbers ne- 
uer exceed the cighth place; but wee 
may ſafely truſt to it to performe all 
things without ſenſible errour : or to 
performe truly,ſo farre as can be expreſ- 
ſedin 7 figures. And if it ſhall pleaſe 
God (who beſides his other mercies 
hath granted this honour ynto the Au- 
thour,to begin and thus farre to accam- 
plifh this admirable wocke) further to 
grant vnto him life and competent 
Rrength,I doubt not we ſhall haue the 
worke ſo enlarged and perfeSted, that 
we may yvſc it, both wich greater eaſe 
& with exatnefle ynto the 10*'fplace, 
And thus commending theſe things to 
thy conſideration, and vs and all our 
honeſt ftudies to the Lords bleſſing, 1 
euer reſt a louer of all them that louc 
the Mathematickes, 


H, brigpes, 
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ſs 


In praiſe of the neuer- 


to0-much praiſed Vorke and 
Authour the L, of 
Marchifton. 


IV Hat,!the our bodics,foules rave excellence, 
Our bodtes bound, yet haue thereof no ſreht. 

( Enwomb'd with clouds of Myſtct y from ſence) 

Is here(well bornc,and th ap't) produc'd to light; 

Tha vill, ſince fir men knew, ſtill lay unknowne. 

As if ſome meere Impoſlibilitie 

Had flood twixt It and how it might be ſhawne.. 

Ent now it logbes (the ſelfe-Facibrie ! 

How happy and acute were bis Wits eyes, 

Tbat for the Mathematicks found this Key, 

To ope the lockes of all their Miſterics, 

That from all eyes ſo long concealed lay. 

It was at hand, and yet it was ynſcene © 

Inuihble,aud yet was cleere to wit 

As it could wiſh,or as it could haue beene 

In Art or Nature; yet Art miſt of It. 

From whence a queſtion may ariſe (perchance) 

Whether, er no, This do extcunate 

The Authors merit 7? Noit doth adnance 


. His praiſe the more, the le(ſe he toiPd for that. 


For wi-0with eaſe hath done what none ere could 
Is moſt like God is workes of rareſt $kill 

The argues He can do what ere be would 

In Art with eaſc,ifhe had but a Will, (then, 


* Wright (/11p-wright? no; ſhip-right, or righter mm 
when wrong ſhe goes) lo thu, with eaſe, will make * Ae of 

- ol; Nauigath 
She Ws 


Thy Rules to make the ſhip run rightlygwhen 
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She thwarts the Maine for Praiſe or profits ſake. 

[fafter-rimes,tbat ftill ſhall bleſſe bis name, 

Shall ſzeke more caſe than,in his calineſſe, 

Toworke by Figures, he muſi make Art lame 

(So leſſe defir d) with Eaſes great exceſſe' 

For bu Rales are ſo irme and tacill too, 

As makes Art laugh their quick-diſpatch to waigh 

With Tangents and with Secants much-a-do, 

And Enuy with that caſe to pine away, (ſure 

O that'great Lords no worſe would vfe their lea« 
| Is ſeuerall kinds,then (kindly) were they Great: 

4 But they make ſmall theſtlues w*Þ tog-great pleſure: 
| So,great-Lords th'are not,nor their Countertet., 
þ Scatland,two Miracles of Men,thu Age 
Bl In thee affoords the world, to future yeares: 

} Bucanan. The Tutor of our Ralers Pupillage, 
jj And tbi rare Lord, a Lead-ſtarre to bis Peeres. 
; | The YL! onnd of whoſe fl praiſes is ſo ſure, (win 4 
i That it will beare more Fame then Eames right 
Birth,Gracc,and Arr,au1 all ſurpaſſing pure, ' 
1 


Makes him more good then great,although a king, 
Then great-good Lord,live eur in my Lines, 
By thy inſt lauds that ſhall then (dea1) reuine, 
Vnull the Sugne forſake the heavenly Signes, 
And in the Signes of thy worth ewer live. (thee, 
| To light the world throueh them, them throwgh 
| And me through both,to Fame, that through me! 


_ 
—— 
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Ry the wnfained lower and 
admrrer of his Art and 
matchleſſe vertne, 
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Tohn Dauics of Hereford, 
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ADDED 


5s |  Inthe 1uſt praiſe of this 


Gore Booke, Authour, and 
lea- Tranſlator. 
at: 


ure: AG jin theſelues,haw? ſuch dinine PerfeRiony 
As Human reaſon caxnot alwaies (ce; 
Yet God all good, to man eines ſuch diveftion 
As hidden things ſometimes diſcouered bee: 
What many raen and ages could not finde, 


[C8 Is,at the laſs,by ſome one brought to mind. 
ng: 
> This noble Author firſt duc honour gaue By his 


5 To him ſtrom whom true bonours doe proceed, * 


, ! worke on 
W019 to 1m doth gractonſly veuchſaue 


in , POD | the Reueld: 
&+ Beſides is Stle, much honour for his meed, tion. 6rfd 
3 By brizging Him this clearly to reucale | 
Y printed 11 
Such prof both ty Church HG Comon-weale 2 
, : ANn®,159Y 
hee, This litiie Booke(!o let the other paſſe) And a- 
ough As Tirle ſnewes, iy truly a Amr, tble; gaine in 
me! Th'inuention rare, for practiſe AT. L1 leſſe, ANP 161 I, 
Briefe eafic,plaineyard pa [ing dele&able, | 
What earſt was hard and tedious to unſold, 
Oy ar hawss fizdwith caſe,is plainly told, 
JF The toylcſome Rvles of due Preportion 
Done here by Addition and Subrcattion, 
By Bi partition and Tripartition, 
The ſquare and cubicke rootes extraition; 
- 


ord. And ſo, all queſtions Geometrical, 
Buj with moſt caſe Triangles-ſphaiicall. 


Th 


} 
q 
| 
'F4 

' 


oy 


! 


4 
5-1 
yt 
go! 
© x 


The vſe is great in all tyue Meaſuring 
Of Lands, Plots,Buildings, and Fortificni on . 
So in Aſtronomic and Dialling, 
Gcography and Nauigatien, 
In thele and like,youg ſtudents done may eine, 
The skilfull too, may ſaue coſttime, & paine, 
In Latine to the world it firft epprar'd 


. Me Wright Strange vnto themto whom that tongue is flrange: 
detected But be who earſt cur Nauigation clear d, 
& corre- From that ftrange tongue to Engliſh it did change, 


That famous, learned,Errors true Corvefiey, 
England: great Pilot, Mariners DireRor. 


' 3n the vul-#hoſe care thereof was ſuch, that he obtain'd 
gar Naui- The Authors Approbation,azud wit'a!!, 

f* gation, 

{14 


He, for the helpe of PraQtiſers ordain'd « 

A way to finde the part Proportionall : 
The uſe whereof too-timely death deny'd, 
Which famors Briggs bath learnedly ſupply ds 


Thus baue you here the quinteflence of Art, 
Fitted to band by men of rareſt skill, 

Whoſe exerlaſting prailcs in each payt 

$0 farre extend that here conclude 1 will, 


And ſay; For Matter, Author,and Tranſlator, , 


Nere had theſe Arts ſo good a Demonſtator, 
Pulchra hxc facilia, 


Ri. Leucr, 


a” wry BB A ALE 


 +$&4 S-@ #829, 


ny 


AERIE oo Sr <5 a oe 


""T'f 
6'v4q3'21nd 
*$qp2zras 


*TrexuezPvb-20U 
'b'pq2 peauezpenb 


*r'4rq2 pajSue-anbrqo 
*$bvq9'3 34068 pojdur-2yary 


*1*0r(q3*1 380g + ; Janine 


OOqY SIHL 


: *p>unayery 


*E*d>q3 
Tremnzyds 
$7]JSurra ut avnnNICg 


$ 2JA YL 


*$*47q3*1jerauat 


23PyJ 
f-UOI IM 524 
*F'Jr4) 430012123 A | -q114yJo7 uh 


C238 
tdrq3 uvondii2pg nongey 


-1W2392} SI | 


'7*drq3 SUOTYAIUY 41147307 91. 


JO AMJIA WV 


3 44|S3ne 
| 3/Sinc 


(01.30 S777. 


78 42/Log. 
| 345 Sine 

46 Sine 
147 Sine 
43 Sine 


[75] 5 Size 


Il 6 Sine 
22! 4Diff. 

30 Log, 
23 2 Log. 
24 53 Diff. 
64) 2Sine 
27! 4S1e 


[I1S;xg 
F 


31.S:1e 


po Diff. 
30 Sine 


I 


I'6 26 Diff. 1220955 


"* 

Rm, yt 
"010Diff. 5839981, (62 
"O[I1|me 32.90, [2 

'x[310528e 23560 [61 


1\6olLog. 3355282, " 
| Log, 3346986 

5[Log. 2487733, (29 
5; Sine gg61g5 [60120 


994025, 
992652 |) 


989015; 


237968 | 
238251; |55 


' 


I 


47 
65C 


| 


| 


59 


21 
7 


i5 


34 


| 


Some faults haue eſaped in printing of the Table, 

wwhith the prafliſer. (if it pleaſe bim to take the 

eines) may eaftly correft afore hevſe the Table, | - 

eftey this manxeror what elſe he ſhall find. 
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A "DESCRIPTL 


ON OF THE AD MIRABLE 
| TABLE OF LOGARIHMES, 
WITH THE MOST PLEN- 
TIFVL,EASIE, ANDREADY 
Vie thereof in both kindes of 


Trigonometrie,as alſo in all Ma- 
thematicall Accounts, 
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CHaP. I. | 
Of the Defuaitions. | v2 
I.I1NE is ſaid to increaſe equally, 1. Defiaiti 
_ the poynt deſcribing the ſame, on. 
l goeth forward equall ſpaces, in 
equal times,0r moments, 


CAEEELTETS: IF 


Let Abea poynt, from which a line is to be 
drawne by the moticn of another poynt, 
which let be B. 

Now in the fir, moment,l:2tB mouec {. 1m 


7 . 
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A to C. inichefecand momentirom ©-roD. 


the reſt being eqtall, anddeſeribed mequatl 
moments(or times, )Thys line by the former 
dehnition ſhall be ſaid to increaſe cqually, ' 
"A Corollary Therefore by this increaſing, quaztities equally 
or conſe Yering muſe needes be proauced,m times equal- 
quent. ly al F 


from A to C in one'momentr, and from A to 
E in three moments.So in fixe momentsfrom 
AtoH: andin$ moments from ArtoK. And 
the diftcrences of thoſe moments, one and 
three, and of theſe 6, and $ are cquall, thar is 
to ſay two, 
50 alſo of thoſe quanxities A C, and A E,and 
of theſe, AH,and AK; thediltcecnces C FE, 
and H K arc equal, and therefore differing 

equally, as betorc, 
s, Definiti- A Lineis ſaid to decreaſe proportionally into a 
#1. ſhorter, when the poynt delc ramng the [ame in &- 
quall times, cutteth of! parts cont nut of the 
- ſame proportion to the lines from which they are 


cut off, 
- -RIony 
- 440.6336 froth 
C ——M f2p 
INanone 1 = S I SP $ 9.101112 5 


For examples Take. Ler the linc of thewhole 
fine a Z be.to bee d1winiſked proportional 
ly : let the poynt diguiniſhing the ſame by his 

mowyon 


In the third moment from ta E,& fo forth | 
mkhnitely,deſcribing theJine. ACDEF,&. | 
The ſpaces AC,CD,DE,.EF, &c. And all | 


Asin the Figure before,B went farward- | 


| 
e 
c 
c 
t 
1 
{ 


w 
A 
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motion be b: and let the proportionofeaeh 
part tothe line frem w®® it is cut off,be as Q_ 
R ro Q S, Therefore in what proportion Q__ 
Sis cut in R, ia tae ſame proporuon(by the 
10 of the 6 of Euclid) Lets Abe cutin ©, and 
fo ler b. running from 440-8 inthe firſt mo- 
ment,curoff a'c from « Z, the line or fine 
c Z remainings 
And from this c Z let b proceeding in the 
ſecond moment, cut off the like ſegment, or 
part, as Q Rro QS:and let that beer @, 
leaving the fine. 4Z, From which thercfote 
in the third motnenr,ler b in like manner,cur 
off the ſegment  e, the fine e Z'being left 
behinde, From which likewiſe inthe fourth 
moment,by the monion of b, ler the ſegment 
cf be cur off, Jeauing the fine fZ,, Prom 
this f Zin the fifth moment, ler b in the famie 
proportion cut off theſegment fx, Tedning 
the line g Z, and ſoforth infinitly, I ſay ther= 
fore out of the former definition, that here 
the line ofthe whole fine a Z, doth propor- 
tionall, decreaſe into the ſigne g Z,”or into 
any other laſt fine, in which ſtayerh, and ſo 


in others. 


Hence it followeth that by this decreaſe in e- A Corolaryd 


quall moments oy times) there muſt needes \alſo 
bee left proporNionall lines of the ſame propor- 
1300, 

For whar continuall proportion there is 
befare of the fines robe fminithed, at, 6c 
Ax,teq, fR>£4> DX, 147, and f1,&c.an 
of the ſegments cut off from them, 4 c, c d, 
de,ef;fe,eb,bi, and ih, there muſt needes 
be alſo the ſame proportion of the fines re» 
maining, that is, cy, dx, Cx, f\, £%s 
vi,iz,andk11, as may matiifeftly ap- 

B 2 pcare 


3 Def. 


4 Def, 


5 Def. 


6D}. 
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peare by the 19 Prop.'5. and r1, Prop, 7, Eu* 
«lid. 

Surd quantities, or wnexplicable by number, 
are ſaid tobe defined, or expreſſed by numbers 
very neere, when they are dcfined or expreſſed by 
great numbers which differ not ſs much as one 
wile. from the true value of the Surd quanti- 
Bas. 

As for example, Let thc-ſemidiamerer, or 
whole fbne be = rational number}1 0000000 
the line of 45 degrees ſhall be the ſquare roor 
of 50, 000, 000,000,000, Which 1s {urd, or ir- 
rationall and inexplicable by any number, 
& is included between the limits of 9071067 
the Iefle, and 7071068 the greater: therfore, 
3t differethnor an vnite from either of theſe, 
Therefore that ſurd fine of 45 degrees,is ſaid 
ro be defined and expreſſed very neere,when 
it is exprefled by the whole numbers, 
7971067, 0r 707 1068, not regarding the fra- 
ftions, For in great numbers there ariſeth no 
ſenſible e:ror, by neglecting the fragments, 
or parts of an ynite, 

Equall-timed motions are thoſe which are made 
together, and in the ſame time. 

Asin the 6gures following, admit thatB be 
mouecd from A to C,in the ſame time,wheiin 
þis moucd from a toc the right lives AC & 
« C, ſhall be ſayd to be deſcribed with an ec» 
quall-timed motion. 

Seeing that there may bce a ſlower end @ ſwif- 
ter motion giuen then any motion, it ſhall neceſſa- 
rily follow, that there may be a motion giuen of 6+ 
quali ſwiftneſſe to any motien(wiich wee define 
to be nezthcr [w:frer nor ſlower,) 

The Logaruhme therfore of any ſine is 4 um 
ber very neerely expreſong the line which incree- 


ſed 


mm un yO0 OY SPP DMA: ©, 


by, 


ee -- » n= 
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ſed equally inthe meane time, whiles the line of 
the whole ſine decreaſed proportionally into that 


fine, both motions being equal-timzed, and the be» 


ginning equally ſwift, 


Am 
; F'2 


FC. "7. 
OY, 


++ 


: J 
Hon 3 2 3 4 5 6.7 29.1041 Lo - 


As for example.Let the 2 figures going afore 
bee here repeated, and let Bbec moued al- 
wayes, and euery where with equall, or the 
ſame ſwiftneſſe wherewith b beganne to bee 
moucd in the beginning, whenit. was in 4» 
Then in the frſtmoment let B proceed from 
AtoC,and in the ſame time let 6 moue pro+ 
portonally from 4 to c,, the number defi» 
ningor expreſſing A C ſhil be the Lagarithme 
of the line, or fine c Z. Then in the ſecond 
momentlerB bee moued forward from C tes 
D, And in the ſame moment ortime ler b be 
moued ptoportionally from c ro 4, the 
number dehnining AD. thall-bee the Logas» 
rY/1)»m? of the fine d Z, So in the third mo- 
menrletB go forward equally from Dro E, 
and in the {:me mom-nc let b be moned for» 
ward proportionally from d to e, rhe num- 
ber expreſling A E the Logarithme of the ſine 
eZ, Allo in the fourch moment, let B pro- 

B 3 ceced 
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cced toF, andd to f, the number A F ſhall 
be the Logarithme of the line f';, And kee- 
ping the ſame order continually (according 
to the former definition) the number of AG 
ſhall be the Logarithme of the finee 3%, AH 
the Logarithme of the fine hx. AI the Loga- 
rithm of the Tine i7, AK the Logarithms 7 
the fine &7,and fo forth infinitely, 

Therefore the Logarithme of the whole ſine 
A cojequet. roo0000 is nothing, or g; and conſequently the 

L ogarithmcs of aumbers greater then the whyle 

ſcaz,are leſſe then nothing, 

For ſecing it is manifeſt by the definition, 
that rhe ſine decrcaſing frotd the whole line, 
the Logarithmes increaſe from nothing: ther- 

+ fore-contratiwffe th niimbers which yet we 
call Sines, increaſing ynto the whole ſine, 
that is ro-1600000/ , the! Logarithmes muſt 
needs decreaſe ro ov. or nothing : and by 
conſequent the Logarithmes of numbers in- 
creaſing aboue the whole fine rto00000, 
which wee call Secaztr, or Tangents, and no 
more fines, ſhall be leſſe then nothing, 

Therefore we call the Logarithmes of the ſines 
Abounding, becauſe ihty are alwayes greater then 
nothing, and ſet this marke 4 before them, or 
elſe noae, But the Logarithmes which are leſſe 
then nothing,we cal Defeiue,or wanting, ſetting 
this mathe —— before them. 

It was indeed left at libertic in the begin- 
ning, to attribute nothing, or o, to any fine 
or quanritie for his Logarithme : bur it was 
beſt ro fixir to the whole fine, that the Addi- 
rion or Subtraction of that Logarithme 
which is moſt frequent in all Calculations, 
might neucr after be any trouble to vs. 
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Cnay.1l. 
Of the Propoſitions of Logarithmes, 


go.g H E 1ngarithmes of Proporti- 
BE & onall numbers and quantities 
fo; 

are equally differing, 

As for example. The Lo- 
rithmes of the proportio=. 
= ines, namely © 2, 
which is wo ex, asbÞx 1s to 


E {+ Ire refpettinely the numbers defining 


AC, AE, AH, AK, (as is manifeſt by the 
the 6 Definition.) Now A C, and AE differ 
by the diflerence CE, aud A H and AK 
by the difterence H K, Burtby the firſt de- 
finition and his CorolaticC E and HK, are 
equall : cherefore the Logarithmes of the fore- 
faid proportional fines are equally diftcring. 
And fo in ail proportionals. 

For what affeQtions an d ſymromes the L0- 
garithmes haue gotren in their hrſt Deginning 
an41 generation, the ſame muſt rhcy ne edes 
yetaine ard keepe afterwards, 

Burt jn thcir beginning an] generation 
they are' inducd with this affection, and this 
law is preſcribed vnto them, that they bee c- 
qually differmg,when their fines or quantt- 
ties arc rroportionall( 45 ic ap? eareth by the 


, definition of a I.97ar! fone, and of both mott- 


ons, and ſhall hereafter more fully appeare 
in the making of the Logarithmes.)Therefore 
the Log1rithmes of proportional quantities 
arc equally diff - ring, 


Propeſ. I 


Of the Logarithmes of three propoytionals, the Propoſ.2. 


double of the ſecond or meant, madc leſe by the 
firſt, is equall to the third, 

B 4 Seeing 

— 


Mr 2, C0049 0 oe nn emernr 


Omg CO 


| 


Propiſ 3. 


Propeſ. 4. 


Propoſ.5. 


| Seeing that by the kieſt propel. the diffe- 
rencc of the Lozarithme of the firſt and ſe- 
cond, is equal| ro the difference of the Loga- 
rithmes of the ſecond and third , that is, the 
{econd made leffe by the fart, is cquall to the 
third, lefle by the ſecond : therefore the ſ:« 
coad being addcd to both fides of the equa- 
ti521 twice,the ſecond,or the double of the ſe- 


cond made lefle by the firſt, ſhall come forth | 


__ to the third, which was to bee pro« 
uca, 
Of ihe Logarithmes of three proportionals,, the 
ao::ble of the (econd,or middle one, is equall to the 
ſcurmme of the extremes, 

3y the ſecond Propoſition next gotng be- 

fore,the double of the ſecond,made lefle by 
the feſt, is equal] ro the third, To both che 
equall ſides adde the firſt; and there ſhall a- 
riſe the double of the ſecond equal! co the 
firſt and third, thatis, ro the ſumme of rhe 
extremes, which was to bee demonſtra- 
tcd, 

Of the Logavithmes of foure propertionals, the 
ſumme of the ſecond and third, made lefſe by the 
firſt, is equall to the fourth, 

Seeing by the firft Propoſition of the Logd- 
rithmes of 4 proportionals, the ſecond made 
lefſe by the firſt is equall ro the fourth leſſe 
by the third: adde rhe third ro both ſides of 
the equality, and th: ſecond ard third made 
lefle by the firſt, ſhall bee made equall ro me 
fourth, which was propounded. 

Of the Logarithmes of ſoure proportionals, the 
fumms of the middle ones, that 1s, of the ſecond 
and third,.is equall to the Logarithme of the ex- 
treames,toat is to ſay,the firſt and fourth, 

By the 4 propokcion going afore the 2 & 

third 
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third made lefſe. by rhe firſt, were equall to 


the fourth: to both ſides of the equality adde 


the firſt, andthe ſecond more by the third 
ſhall bee made equal to the fourth,more by 
the firſt, which was to be demonſtrated. 

Of the Logaruthmes of foure continual!: pro» 
portzonals, the triple ef either of the middle ones,is 
equall to the ſumme of the further extreame, and 
th: dou9le of the never, 

By the ſecond p:opoſition,ghe double of 
the lecond made lelle by the hiſt is equal] ro 
the third ; and by the third propoſition the 
double: of this, that is, the fourcfold 
of the {:cond made lefſe by the double of the 
firſt, ſhalibe equall co the ſurme of his ex- 
treames, that is, the fourth more by the ſe» 
cond, Now,if from borh fides of the equality 
you {ubtract the fecond, the triple of the ſes 
cond made leiſe by the double of the tuft, 
ſhallbe made cquall to che fourth. Againe, 
to the ſides of this equality adde the double 
of the firſt, and there ſhall a: iſe the triple of 
the ſecond, equal] to rfi> fourth, more by the 
double of the facit, which wee vadertooke ta 
PIJUC, 

An Admonition. 


Propoſes, 


| | won we hauc ſhewed the making and : 


lympromes of Logarithmes; Now by what 
kinde of account or method of calculating 
they may be had, it ſhould here bee ſhewed, 
ut becauſe we do here ſet down the whole 
Tables, and all bis Logarithmes with their 
Sincs to eucry minute ofthe quadrant:ther- 
fore paſhng ouer the dottrine of making 


Ingarithmes,ul a fitter came, we make haſte to * 


the vic 0; them; thac the vie and profit of the 
B 5 thing 
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thing being firſt conceiued, the reſt may 
pleaſe the more,being'ſſer forth hereafter, or 
elſe diſpleaſe the leſle, being buricd in fi- 
lence. Forlexpet the iudgement and cen- 
ſure of learned men hereupon , before the 
reſt xalhly publiſhed,be expoled to the detra- 
Qionofthe enuious. 


CHapy, Ill. 
Contaifiinz the deſcription of the Table of 
Logarithmes , and of the ſeues 
Coliannes thereof, 


HE firſt Columne is expreſly 
of the Arches increaſing from 
o to 45 degrees, and 1s alfo 
vnderſtood to bee of their ve- 
mainaers to a ſemicircle, 

The ſeuenth columne is of 
| arches decreaſing fran 4 quas+ 
drant to a5 degrees, and is alſu underſtood to bee 
of their remaind:rs to a ſemicircle, 
> Section. So the Arches of the one columne are the com+ 

plements of the Arches of the other anſwerms o= 

uer-againlt t''em, 
And in the firſt 1s expreſſed the lee ſharpe an- 
gle of any right-lined right-angled triangle, 

5 But inthe ſeuenth ouer again(t it, is placed the 
greater ſharpe angle of the ſame right-angled tri- 
anzle, 

6 . Is the ſecond columne ave the fines of the 27+ 
ches of the firſt columne. 

7  Audiheſe arethe leſſe legges ſubtending the 
leſſe angle of a right angled triangle, whoſe Baſe, 
or Hypotennſc is the whole ſane, 

3 Iatheſextb coumne are the Ines of the av+ 
ches of the feucnth columge. 


1 Silo 


2 Secion. 


9 And 
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And theſe are the greater legges ſubtending , 
the greater ſharpe angle of the ſame vielt-avghd 
triangle, whoſe Hypotenuſe 1s the whole ſane. 
Hence it followeth, that of the whole fine,and 10 
the ſine of the ſecond columne, and the ſine of the 


ſexth columne anſwering ouer-againſt the ſame, 


there is made a triangle thats is equianeled, und 
bike to any right-amled vight-lined triangle. 

The third columne containeth the Logarithmes x 1 
df the arches and [ines towards the left band, 

which are the Logarithmes of the proportion 1 2. 
of the le(ſe lex ge of aright-angled triangle,ty the 
Hypoteauſe of the ſame, | 

Ani they are alſo the Logaritbmes of the com» 1 
plements of the arches and [ines tow.rras. the right * 
han41,wnich we call Antilogarirhmes, 

The fift columne containeth the Logarithmes 1 4 
of the arches and ſines towards the right hand. 

Which are the Logarithmes of the proportion $ 
of the greater leace of a right-angled triangl:;ta 


tbe Hypo'enuſe of the (ſame, 


They are alſo the Anzilogarithmes of the 18 


arches and ſines towards the left hand, or.the Lo+ 
garithmes of the complements. 

Laſtly, the fourth or middle columne contai- 17 
neth the differences betweene the Lagaiitiomes of \ , 
the third aud fifth eolummes, Aad fo this columne 
is two-fuld, Abounding and Defetizne, 

Thoſe differences are Abounding, which ariſe 18 
out of the (ubtraftion of the Logarithmes of tbe 
#/th column from the Logarithmes of the third 
tolumne, bt | 
- But the differences arifing by ſubtraftion bf 19 
the Lngarithmes of the third column out of $18 
FL ogarithmes of the fifth columne, are Defence, . * 
which therefore are leſſe then nothing, 

The Abona4ing differences are called the dif 20 

F | feregtiall 
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ferentzall numbers of the arches towards the le(t 


21 Andaretbe Logarithmes of the proportion of 
the leſſe lexge of a right-angled triangle, to. the 
gredter legge of the ſame. 

22  Aidareaiſothe Logarithmes of the Tangents 
of the left band arches. 

23 But the defebtiue Differtnees are- called the 
d:ferentiall numbers of the right kaud arches, 

4 Arndare the Logarithmes of the proportion of 
the greater legge of a right-ang;ed triangle,to the 
leſje legge of . the ſame. 

25 Andarealſo the Logarrthmes of the Tangents 
of tbe right-hand archcs.. 

26 .. | Alfoeaery left band arch, and the remainder 
tbereof to. a ſemicircle, 13 called the arch of the 
complement of the arches, ſines,&5- right hand Lo- 
earithmes, and of the Defeftiue differentials, 

97 '- And contrarmeiſe every night band arch, and 
the remainder thereof to'a ſemicircle; is called 
the arch of the complement of th? arthes, fines and 
left band Logarithmes, and of the Avounding dif- 

ferentals, 
Admonitions, 


"FEve it is to be noted. that if you make the 1.04 
rvarithmes of the third colnmne Defebliuue ſet 
ting before them this marke, »— they ſhall bee 
- wade the Logarithmes of the Hypotenuſes or Se. 
canis of the right hand arches of te ſeucath c0« 
lumne, + | | 
29 Andtheſe alſo ſhail bee made the Logarithanes 
of the proportivn:of the Hypotenuſe of a-right ate 
olew trianele to the leſſe legge of the ſame. 
39. © Andif pon make the Logarit'unes of the fifth 
columne Deſebliuetney ſnail tre the L2:aritinnes 
of the- Hypatens/.5, ar.uf ihe Secaits of wc t fe 
' Dil 


b 
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band arches of the firſt columme, 

_ Theſameſball alſo be the. Logarithmes of the 
proportion of rhe Hypotenuſe of a vight-angled tri- 
avgle to the greater legge of the (ame, But be- 
cauſe the (ines onely, aud their arches, and the 
Logarithmes with their Differentials,are ſuffici» 
cient for attaining the knowledge of right-lned 
#riangles, and for the hnowledge of ſpherical tri- 
angles, the arches onely with their Logarithmes 
aud Diſſerentials arc ſufficient without regard of 
the (ines, Therefore we haue excluded the Tan- 
geits,and the Hypotenuſes , or Secants, out of the 
Table: andin ſpberical trizngies we: will bawe the 
ſines alſo not regaraed; yet we will ſhew you by 
thc. way, that you mayy/f you liſt 5 uſe them all rea- 
dily enough in rigt-lined triangles, but not in 
ſpharicall. 


Cnar, IV. 
Of the wſe,of the Table, and of the numbers 
thereof. 


Ye Sines,Tangents and Secants 
101mg preciſely found i their 
rables, to fiude- their -Loga- 
uhmes as preciſely. | 
By the 11 and 14 ScQto 
of the third chapter,the Sine 
given being found in the {e- 
cond, or {1xth columne of aur Table, the Lo+ 
garithme chereof ſhall bee found inthe third 
or ith: columns of the ſame: line, F 
Soaheretore,the Logarithmes of the Sines 
thararec in the table are exaQtly had. And the 
numbers of the Tangenrs and Secants. be= 
ing found incheic ova; Tablcs, you haue 
their aiclcs, 
And 


31T 
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And the arches being knowne, our Table 
gigerh you the Logarithmcs of the;Tangents, 
or the differentials with rheir ſignes or marks 
in the middle columne,by the 22 and 25 SeR&t 
And,;che Logarithmesof the Secats reciprocal- 
ly inthe third & fifth columnes; yer ſerrin 
beforerhem this figne =—— by the 38 and 
30 Sea, Therefore the Logarithmes of the 


Sines, Tangenrs and Secants that are in the | 


Tables,are thus had. 


Examples of Sines,” 
] Seeke the Logarithme of the ine 694658, 
I'finde that fine precifcly in the ſecond co- 
Jumne, anſwering to the arch 44 degrees, 6 


min.8& in the ſame line of the third columne, , 


there ſtanderth oucr-againſt i,the Logarithme 
364335 which 1 ſought. Alſo let the Loga- 
rithme of the fine 721357 bee ſought, This 
ſine ſhall bee found anſwering tothe arch 46 
degr. to min, and neere adioyning thereto 
326620. the  Logarithme thereof that was 
ſought. 
Examples of” rangents., 
- Errhe Logeritbme of the Jgenr 2186aF 
bee ſought, To this Tapget there at- 
ſwerethin his Table the arcr'of its degr.t 
min, and to this arch in the middle.coltmac 
of our Table, anſwereth the Logarichme, or 
differentiall abounding 1520306 which was 
ſouphr, Alſo if you ſhaljeceke the Logarithme 
of the Tangent4573629. you ſhall finde in 
the Table of Tangenty his-atch77 degr. 
40 min. and the ſame differentrals of rhis 
arch in our Table, bueyer defeRiuegtharis, 


| Wm 1520306, 


Examples 
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Examples of Secants. 

O the Secant 1831801 there anſwereth 
Ta the Table of Secants,the arch 56 depr, 
30 min. and to this arch in our Table agree- 
eth reciprocally =—594321 the defeQiue 
Logarithme of the Secant x$11801, aboue 
writren,So you {ball find -=z71 425,the Lo- 
garithme of the Secant 1 E 11834, & of the ſc> 
cant 1396059. you ſhall find the Logarithme 

To eſtimate the Logarithmes of the numbers 
giuen, and not found i the Tables of the Sings, 
Tangents,ond Secants, 

Secke the nuaber that is moſt like rhe 
number giuen in the ſecond or fixt columne 
of our Table, whether it be ren fold; an hun- 
dred fold,a thouſand fold, 10000 fold,r00000 
fold, 1000000 fold : or if you will inthe Ta- 
bles of Tangents and Secants : and note the 
arche hereof, For the Logarichme thereof 
taken out of our Table,is that you ſeek for: 
yet keeping m minde, or for memory ſake, 
ſerting downe in cyphers, the number of 
the places or figures of the multipliciric, As 
if the Logarihme of the number 137 beg 
ſought, whick.is nor found in the Tables, you 
ſhall fnde among the Sines 1454-13671 and 
137156, And among the Tangenmts 1370305, 
but among the Secants, the number 1370505 
which is likeſt of all ro the number giuen, if 
the laſt foure figures toward the right hand 
be vaderftood tobe blotred out, Therefore 
letthe Logarichme of this Secant 1370308. 
and of his arch 43 degr.$.min, be ſoughr our 
by the former SeQion, or by the 28 and 30 
SeRions.of the third chapter, and it (hall bee 


found ——3 15033, Which is alle wken i 


—  — _— cc —— Ad. i. A. fs 
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che Logarithme of the number giuen 137 re- 
membring,notwirhſtanding, that the 4 laſt 
figures are ro be cutoff, or for memory ſake 
to be noted thus expreſly —315033 =0009 
Likewiſe ifby the Tangent abouc expreſled, 
1370505. you-ſhall-ſeeke the Lagarithme of 
the number 137 bythe archot that Tangene 


53 degr.53. min, (hal be found by the 25 See | 


tion in the middle culumne — 315179, 
the Logarithme of that Tangent 1370505 
which becauſe it exceederth 137 the number 


giuen by fourc places; or figures, Therefore 


mmm; 15179 —— 0000 ſhall be the Loga- 
rithme of ahe number giuen 137 ; yer this 
Logarithme is ſo much lefle exatt by how 
much-1370505 is more vnlike to the num- 
ber 1370000, or the 10000. fol of the 
number giuen, Burthis error excecdeth nor 
5=5=5 +» Laſlly,if you ſhall ſeeke rhe Loga» 
garithme of the-number giuen 137. by the 
Sine aboue written 137156, that ſhall bee 
found to bee 1986633. 009 by this & 
the 11 Seftion ofthe thizd chapter. In like 
manner you ſhall work by che figne 4. when 
the number of the figures of the quantitie 
giuen,exceedern thenumber o! the figures 
of rhe line thar is likeſt thereto, which fel- 
dome happeneth:Asifthe Logarnhme of the 
number(or diſcreet quanticic) 232702 bee 
ſought for, you ſhall inde in the Tablc, the 
fine 2327 moſt like rherero; butir wanterh 
wo figurs, Therfore ro (he Logarichne here» 
of, foundin the Table(by rhe-11 SeA.chap.z) 
which is, 6053128,letbe added rwo cyphers, 
the ſigns 4- being pur berweene, and ir ſhall 
be made 6063128 4-00 for the Logaritbmte 
ofthe numbg 233703, which was fought for, 
Bux 
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7 
But the beſt way of cſtimating Logarith- 
mes, is that whereby they were firſt made, 
wherof we ſhall ſpeake in another place. 
Therfore as in the firſt Seftion going afore, ſample 
anti pure Logarithmesare gixen : (> 18 thu Sefti- 


' onnext gomg before by putting cypvern to ; them, 


tbey become tmpure. 
To adde Logarithmes of like ſegnes gs to giue the 


| ſumme of them both, with their ſogne common to 
' them both, 


As by the Addition of =o $6312 tg 
7343 5.there ſhall come forth=m=1 29807, 


Alſo 4216 being added to + $392, there | 


comes forth g608. So 3219-90 added to 
4350—— 000 make 7579 —00009. 

Toadde the Logarithmes of vulike ſignes, is 10 
gine the difference of them with the figne of the 
greater number, 

As of the Addicion of —21 to 332 15 pro. 
dnced + 122» 

Alfo of the addition of =—410 to 192,comes 
forth — 18. | | 

$9 —210 + 000 added to 3 32 ===00 arc 
I23-»fs 0. puny 

Allo —240-—000 added to 192 «þ 09, 
Are [3 —0. 

0{ two Logarithmes this is properly ſaid to bee 6 
the Defe ine of that, and that.the Abounding of 
this : when they baue both number and cypbers 
common, or the ſame, aud. all the ſignes + ad 
mans 4; gg ber) contrary. | 

As of the Abounding Logarithme 56312, 
the defeftiue is— 563 12, Alſo of the Aboun- 
ding Logarithme 56312-—00 the Defective 
is —— 56412 vo, So of the Abounding 
Logarithanc 563 12. 00 , the DeteQiue 15, 


6 l2-om-QQ, 
563 "7h 
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Toſubtratt an abounding Logarithme, is t4 jaft 


adade his defeftine, 

Asto ſubtraft the abounding Logarithme 
56312 out of—— 73495,is the ſame as to adde 
his defeRine which (by the fixth yon i 
p—;6grto the ſame 73495, and the) 
ſhall bee made (by the 4 going before) 
— 129807, Se to ſubtrat 56312 + 09 out 
of ——-73495---000 is the ſame as to adde 
——> 56312 +0 to 73495——e00,and they 
arc tnade—-(by the 4 and 5 SeR, going be- 
fore) ———1 29867 ——- 00000, | 

To ſubtrafk a deſefizue is 20 adde bis aboun- 

dant. 

As to ſubtraQ&a defeftiue 4:16 ot 
of + 5392,is the ſame that it is to adde 4216 


T0 $292.a0d (by the forrrth Section) ro bring 
forth 9508, So it is the ſame ts rubſtras 


wa=411 64-90 our of 5392», that it is" to 
adde 421 6-—— 090 to 5392»%0. and to bring 
forth g608—0, 

To increaſe or diminiſh a Logarithme in 
mamber; ls former valut -remainme, ' i ti 
adde to it, or ſubtraft from it,any of the*E6 
garithmes ' following , © as -23025944-0, - of 

605163 45-00 , or 6907753 +000, 4 
CURED. 0! 11512921 »$* 00000, 
ſinifymg nothing at all, 

As let "rhe Logarithme bee 391 (—t 
whereto if you adde any of them, as for ex- 
ample fake, 230258445, there ſha)l "ber 
made thereof 2306509 greater in number, 
but in value altogerher the ſame that 
3916—015: for the quantity or numeral 
value of rhis Logarithme 39160 ( by the 
13 and 13 SeRions follawing of this Chaps 
ter) is 996092, from which cake onely the 
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; is 14 [aft Ggure,as — 0, fignifierh, and it ſhall be 


ithme 
> adde 
N.) k 
J _ 
fore) 
© Out 

adde 
d they 
£ be. 


made 99609. And the numeral value of that 
Logarithme 2306500 (by the 12 and 13 Se- 
Aions following of this chaprer)is alſo 99609 
the ſame that was before, 


An example of diminiſhing, 

Let the Logaruhme 2545177 bee to be di- 
miniſhed , from which if you ſubrrat 
239258450, there is left 242593z-——0 of 
the ſante value that this former 2545177 
was, For the value of the ſimple and pure 
Logarithme 242593 is ten fold the value of 
either of them. Their values therefore are e- 
quall each to other, Fo: the addition of rhe 
Logarithme 2302584-+o, ſignifierh nothing 


' elſc,burthar the value of the number where- 
' toitisadded;is tobe diuidedinto ten parts, 


and rhat one cypher is to bee added to this 
tenth part : but the ſubrration of the ſame 
fignifierh thar the value of rhe Logarithme 
from whence it is ſubtraRed,is made tenne 


fold more,and that one cypher is caſt away 


from this ten fold. There remainerth therfote 
the ſame value in both of them. 

So 4605 1584400 added, Fgnificth that 
two cyphers are added to the himdreth pare 
of the value : and being ſubtrated, it figni- 
feth rhat rwo cyphers are caſt away from the 
hundreth fold, and ſo of the reft aboue ex- 
preſſed. 

An Admonition, 

1 becauſ* the addition and ſubtraftion of 

theſe former numbers may ſteme ſomewhat 
painful, 1 intend (if it ſhall pleaſe God) ina ſes 
cond Edition, to ſet out ſuch Logarithmes as ſhat 
make thoſe numbers aboue written to fall vyon 
decimal 
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decimal numbers, ſuch as 100,000,000,206, 009) Whether! 


©00,300,000,000,09 0, which aro eaſie to bee 
added or abated to or from any other number, 

If therefore you ſhall adde toa Logatithme 
that is diminiſhed by ſome cyphers, or ſhall 
ſubtraft from a Logarithme increaſed by cy. 
phers,any of the Logaruhmes above written that 
containe ſo many cypbers, there ſhall out of an im. 
pure Logarithme bee produced,a pure one of the 
ſame value, 


AST 


minute 
an{wer 
lumaec 
there : 


16745« 
AnTtEesS. 


Al 


29507 


As inthe firſt example going before,lerthe | Tang: 
impure Logarithme 3916 ——0 bee: to bee | DefeC 
purged from his cypher and figne——, adde | the T: 
| So of 
| column 
| Jumn! 
fromthe impure Logarithme 63 58447-+- 0a | and 2 


therefore thereto 2302584 + o there ſhall 
thereof be made, as before, 2306500, the 
pure Logarithme of his former value, $0 


if you ſubrrat 4605 168400, (which contai- 
neth as many cyphers) there ſhall remaine 
the pure '-—MA. 2908 1753278, and of the 
ſame value, whereof that formerjimpure Lo- 
gaithme was. 

If” to a Logatnhme thatis DeſeAiue in munyt- 
ber, you ſhall adgde any of the foreſaid Loparich« 
mes of the ninth Seftion,that is greater in num- 
bey, there ſhall come forth a Logarithme of the 
ſame value Abounding in number. 

As to the Logarithme — 2859527 — 0009 
adde any of the numbers of the ninth Sctti- 
on, that is greaterin number. As for exam- 
ple,4605 168 + oo, and there ſhall bee made 
thereof 1745641 —— 00 of the ſame value, 
and Abounding in number. 

You may give the Sines, Tangents, and St- 
kantts, or any numerall values whatſoeuer,of the 
Logarithmes that are found in our Table by the 
II, 14.23. 25. 28. 30. Seftion of the y Chapter, 
whether 


: 
, 


| 
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_ whether they be pure or impure. 


bee 


—_ 


As to th: Logatithme of 36 degrees, 40 
minutes 515572, in the third columne, 
anſwereth his ſine 597159 in che ſecond co 
Jumae, & wo the DefeRuuc therof —=515572 
there anſwereth in the Table of Secants, 
1674597 , the Secant of 53 degrees, 20 mi- 
antes. | 

Alſo to the Differentiall Logarithme 


' 2950729 in the fourth columne,anſwererth the 
| Tangent 744472 in his Table, and to his 
| Defe&tiue =— 295079 anſwereth 1343233 


the Tangent of 53 degrees and 20 minutes. 
So of the Logarithme 220493 in the fifth 
columne,the numerall yaluc in the fixth co- 
Jumne is 802124 , that is the Sine of 53 deg. 
and 20 min. and the numerall value of the 
DefeQiue thereof, that is ——220493 is the 
Secant 1246691, agrecing to 36 degrees and 
40 minures. 
An example of impure Logarithmes, 
Et the value of the impure Logarithme 
9780—0 bee to bee {ought our; to this 
number, there anſwereth in ouc Table rhe 
Sine 990268, from which take the figure 
next the right hand (as ———0 doth ſhew) 
& they ſhall be made 99027, the yalue of the 
Logarithme 9980-0 which was fought. So 
the value of the Logatithme 2545 1774-00 
is 7845900, becauſe thar to the pure Loga+ 
rithme 2545177 there anſwereth in our ta- 
ble the Sine 78459 Alſo of the Logarithme 
34914 oo found in the fourth columne 
ar 46 degrees, the value ſhall be r0355, be- 
cauſe the Tangent of 46 degr, is 1035530, 
So of the Logarithme ———= 63 5030 — 0a 
found ia chezhird celumne at 33 degfers;the 
| value 
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value is 18871 , becauſe the . Secant of the whick 
complement of 32 degrees, that is of 58 de4 ued, 


| 


grecs,is 1887080, whoſe two. laſt figuse 
next the right hand 80,are to be blotted ou 
for ———o00 adicyncd to the Logarithme, 

To eſtimate the numerall values of the Logas 
kchmes giuen,and xot fund in our Table,. 

For common mea;uring,it is ſufficient for 
the moſt parr,to rake for the Logarithme gi- 
uen,the numeral yaluc of the Logatithme in 
the Table,that comes necreſt that,which is 
giuen., But if youdehire ro come: neerer the 
marke, increalc or diminiſh in number the 
Logarithme giuen, by the 9 Seftion of this 
chaprer, his former value remaining varill ir 
be cither found in the Table,or become like 
enough to ſome Logaricthme in the Table, 
and - valuc of tois Logarithme found by 
the former,Sefion,is that which we ſeek for, 


giucr 
nall, 
the ] 
heeri 
alſo! 
tical 
rithc 


As for example, lertthe value of this Loga- 
rithme 231497240 bee ſought, to which! 
chere is none found like or neere enough] 


in the Table; but if you ſubtia fra 


2302584+0,there ſhal be left 12388 almoſt, 


ro which vnder 81 degr. there thall be found 
one that is neere, and like enough to it,that 


is, 12388, the Sine whereof 987688 found 
by the former SeRion,is the value of the Lo»! 


arithme propoſed 231497 2-4-0 which was! 


ought for. 
An Aamonition, 
Or this and the 2 SeR, of this chaprer,we 
would haue you admoniſked,that the Lo- 
garichmes of the numbers giuen, & contrari- 
wiſe the, numerall values of the Logarith- 
mes giuen,when. they are not found in the 
Table,ace moſt gxaGly giyen by the waygby 
Whic 
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which the Logarithmes arc made'or reſol- 
ued, which isthat you deſcend from the fine 
giuen by meancs Geomerrically propoertio- 


:d out] nall,vntill you come tothe next lefle Ene in 


me, 


the Table. Likewiſe from the Logarichme 


Loga| heercof; inthe Table, that you. deſcend 


nt for 
nc gh 
me 1h 


ich is 
r the 
” the 
this 
till it 
like 
able, 
d by 
c for, 
Oga- 


————— 


hich! 


alſo by:as many agrecable- meancs Arithme- 
ticall: and che laſt of theſe ſhall bethe Loga- 
rithme of the firſt of them, and contrariwiſc 
by ireſolution that you deſcend from the Lo- 
garirhmegiuen by Arithmeticaal} meancs t9 
the next lefle Logarithme in the Table, and 
from the yaluc of ctus in che; Table likewiſeg 
tharyou deſcend, by as many meancs Geow 
merricall and agreeble : and the laſt of theſe 
ſhall bee the numerall value of the firſt of 
thoſe Logarithmes. Bur what Arithmeticall 
equalitic of difference agreeth and1s fitting 
to ouery- continued Geometricall 'proporty» 
on, is a martrer of no meane skil to finde our, 
Wherefore of theſe (if God will) we ſhall in- 
treatc hereafter more at Jarge,when we ſhall 
handle the making of Logarithmes, 


Cuar. V, | 
Of the moſt ample wſe of the Logarithmes, 
and ready prathiſe by them, 


NN nals, the midale Logaritbme being gi- 
$M ten,and ont extreawe to finde tbe 6 
V 7 4 ther extreame,or bis propertionall,or 
arch by one doubliag, or ſubtraction onely, 

Secing that by the ſecond propoſition, 
Chap.z, the double: of rhe middje :(Loga» 
rihme) made lefle by one: of the extreames, 
is made cqualli=the other; Therefore wo 

ric 
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the double ofthe middle irs 09 Wen, 
Wubrra&t rhe giuen Lager c of the ex 
treame, and there remaine whe Logas» 
rithme of the exireamerthat was ſought ſor x 
which being found in the third, fourth, of" 
fifth columne of the Table,you haue the atch 
anſwering therers in the firſt and ſeuenth co- 
lumne, and the Sine in the ſecondor fixthyi 
and their Secants' or Tangents in their Ta- 
bles, by the third Chapter, SeQtion 1.2.6.8, 
TI. 14-22. 25, 28.30. forihe extreame thas 
was ſought for. Example. F. 
E T the firſt proportionall giuen,tbee 
1000000,and the ſecond 707107: let the 
third be ſought for,which commonlyis found 
by multiplying the middle number by ut ſelfe, 
Adiuiding this ſquare by the firſt. Bur we find 
_ by deubling the Log: of the middle 
cr 346573,and by ſubrrating from this 
(we is 693147 )ihe Logarithme of the 
(Which is 0,& chere remaineth 693 147, 
widume ſought for, whoſe arch yuu 
@B& go degrees, and the Sine ads 
| to 500900, Which is the pro» 
' - number ſought for. Therefore 
1080000. 707x107. 500000, are three pro« 
af ion ny "PN , thc laſt whereof wee 
d þ 


doubling, and ſubtraction, 


. 


ed+ (Alſo Jet there bee rwo 
| rs vi KH , the fiſt 


54730, and 266515, 
thus finde : From 
of this laſt 533030 ſubrra& 
o, and by the'8 Section of uht + 
ere is bronghe forth 5897960, tbc 
me of 33 degrees. 45 — 
*n2 


5 the ſecand;*orat leaſt | 
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ſine whereof 555570 is the third propertio- 
nall number that was ſought tor. 

Out of the Logarithmes of three proportionals, P; 
the extreame Logarithmes being eznen, to finde 
the midale Logarutbme and his propertionall and 
erch,by" one addition onely, and diufton by two. 

Secing by che third propoſition of the"ſe- 
cond chapter,the double of the middle Loga- 
richme is equall to the ſumme of the ex- 
treames, therefore adde the Log, of the ex- 
rre Sbhide the produdt by 2; & there 
fha!l come forth the Logarithme of the &did- 
dlc proportionall number : and rhereby the 
middle proportionall, and the arch thereof;! 
is knowne inthe columnes,and by the Sea" 
ons, as before. Ar for Example. | | 
F-F the extremes 1000000 and. 500060 

L-bccgiuen, and let the meane proportios 
nalibe {ought : that commonly is found by 
multiplying the exrreames giuen, one by a- 
nother,and excratting the ſquare root of the 
produR, Bur we finde it eatilier thus s' We 
adde the Logarithmes of the (exrrearhes's 
and 693147, the ſumme whereof is 693147 
which we diuide by 2 & the quotient 346573 


ſhall be che Logar. of the middle proportio- 
» (all defired, By which the middle proportio» 


nall 507107, and his arch a5 degrees are 
found as before. Alſo let the extremes giver 
bee 1056256 and 555579, their Logarirh- 
mes are »—$4730 and 587760, The 
ſumme of theſe pur together, is 533930 by 
the 5 Set. Chap. 4. which we dinide by two, 
andthe quorient is 266515; the Logarithms 
and his arch 5o degr. and the fine or meane 
proportionall ſoughr for is 766044. foitnd 
by addition onely,and diviſion by two. 

Gut 
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Out of the Logarithmes of foure proportionals, 


three being giuen,or their arches,to find the fourth | 


Logarithme with the ſine and arch thereof, by one 
addition onely,and ſubtraftion. 

In this probleme wee alwayes make the 
thing demanded the fourth,ſo that as the firſt 
of the nuwbers giuen is ro the ſecond, ſo is 
the third roche number demanded, And ſce- 
ing the ſumme of che Logarithmes of the ſe- 
cond and third of the numbers ſo placed, di- 
miniſhed by the Logarithmes of the firſt, is 
equall co the Logarithme of the fourth , by 
the 4. Prop, Chap.z. Therefore adde the Lo- 
ithifics of the ſecond and third, andfrom 
ſumme of chem rake the Logarithme of 
the firſt, and chere all remaine the Loga- 
rithme of rhe fourrh proportional] number 


demanded,and-thence the fourth number it | 


ſclfc,and the arch thereof, 
. For examples ſake. 
A? 566044 is to 984908: {o let 5oooon 
be to the fourth proportionall which wee 
ſeeke for, This they commonly finde by mul- 


diplying the ſecond and third, and dividing | 


the produt by the firſt, Bur you may find ir 
more - eaſily thus : Adde the Logar ithme of 
the ſecond 15309, and of the third 693147, 


the ſuwme whereof thall be 708456 : our of | 
which ſubtra@t the Logarithme of the firſt, 


whichis, 266515, and there ſhall remaine 
441941, the Logarithme of the fourth, whoſe 
fine 642.788 is the fourth proportionall de- 
fired,and rhe arch ther cof 40 degrees. The 
ſame would come forth if (the fines being 
negle&ed) their three arches onely were gi- 


uen5o degrecs, 8odegrees, and 3odegrees, | 


For out of the Logaihacs of the arches 80 
degrees, 
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degrees, and zodegrees, ſubtrat the Loga- 
rithme of 50 degrees,there ſhall remaine the 
Legarithme of '40 degrees: and fo the arch 
it ſelfe 40 degrees, ſhall be knowne wirhour 
the fines, or their multiplication or diuifion, 
according as we promiſed in the beginning, 


Another Example, 

As the _ of 43 degrees is to the 

Sine of 57 degrees, ſo let the Tangent of 
235 degrees bce to a fourth Sine ynknowne, 
whole arch withone regard either of Sines or 
Tangents,we ſhall thus finde : Wee adde the 
Differential Logarithme of 34 degrees, that 
is, 356378 tound in the middle columne to 
the Logarichme of 57 degr. that is 175937 
placedin the 6fth columne fromihe produtt, 


that is,532316, wee ſubtract the Differenti- 


all of gz degrees, which is 69870, and there 
remaincth 462446, the Logarithme of che 
fourth (Sinc) which being found in the third 
columne,by rhe 11 SeRion of the third chap- 
tcr,you ſhall fnde cloſe by ir in rhe firſt co- 
lumaec 39 degrees » winutes almoſt, whichis 
the arch of the fourth proportionall, or Sine 
negleRed. 

Thus the arches of proportionall numbers 


. are found without their Sines, Tangents, Se- 


cants,or any proportionall nymbers whatſo- 
cuer. 

Which ſo ſhort a way of working, doth 
helpe very much for meaſuring the angles of 
plaine triangles, and forthe whole Trigono- 
metrie of ſphzrical t:ijangles, as in his proper 
place ſhall appeare. 


Of foure numbers in continual proportion,the 
extremes being cauen,or their arches to findeany 


C 2 of 
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of the middle numbers, or any of their arches, 
onely by dauading by three, in ſtead of the trouble- 
ſome extrafting of the cubicke root. 

Sceing that in the Logarithmes of theſe, 
the.triple of any middle one, is equal to the 
fumme of the extreme remoued,and the dou- 
ble of the next exireame,by the fixth propo- 
ficion of the ſecond chapter. Therefore adde 
the double of either extreame Logarithme 
to the Logarithme of the extreame remai- 
ning, and diuide the produtt by three, and 
there ſhall come forth the Logarithme of the 
middle proportionall next the former ex- 
treame,and after the ſame manner,the other 
meanc proportional allo, 

As for examples ſake. 

Ix the firſt extreame be 402925, and the 

laſt, 1056256 , the mcane proportionals 
arc ſought for, which without extraction of 
the cubicke roote you ſhall thus fnde. The 
Logarithme of the numbers giuen are 
909005,and x 4730: tothe double of thay 
1818210, adde this,and the ſumme {hall bee 
1763280, which diuided by three, bringerh 
forth 587769 the Logarithme, whoſe Sine 
555570 is the fiſt mcane proportionall 
{ought for, Allo in hike manner to the double 
Of this wee #47305" which 13 —— 109460, 
adde that 9090s, andthe produtt will bee 
799545', Which diuided by three, bringerh 
forth 266515 thc Logarithme , whole Sine 
76604415 the later meane which was fought 
for, Theſc thercſore arc foure continuall 
= RITA 492925, $55570, 766044 
and 10956256, 

Another example, 

Let the extreames given bee 141432133 

All 
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and 500090 : the firſt oftheſe being found 
in the Table of Secamts, rhe Logarithme 
thereofin our Table is ——3 46573, and.the 
Logarithme of 50-009 is 693147 to the 
double whereof , 1386294 adde 346573, 
the ſumme ſhall be 1039720, which diuided 
by 3, will be 346573 the Logarithme of the 
meane proportionalnext the lefle extreme, 
which is 707107. So to the double of 
nn——_— 46573, which is —— + 693147, 
add 693147,and there ſhall be made thereof 
nothing, which diuided by 3, maketh alſo o, 
the fine and the value whereof is 1000000 
for the remaining and greater meane pro- 
portionall. Theſe foute therefore are conti- 
nually proportionall, 1414213, 1000000, 
707197.502000, 
The Concluſion. 

Ou our of chis thar is already deliuered, 

let the learned iudge how great benekit 
the Logarithmes bring them; ſeeing that by 
the addition and ſubſtraRion of them,and by 
dividing by 3 and 3. and by other eafie addi- 
tions, or ſubtraions,multiplication, diuifſi- 
on: the extraction of the ſquare and cubicke 
rootes,and all the grear toyle of calculating 
15 auoided, a generall caſte whereof we haue 
giuen in this Booke, 

Burt in the booke following we ſhall rreare 
of their proper and particular vic in that no- 
ble kinde of Geometrie which is oalled Trigo- 
Wnctrie, 


The e::d of the firſt Booke. 
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SISISIDE 

THE SECOND 
BOOKE 


- 


Of the excellent ſe of the admirable T a 


ble of Logarithmes in Trigonometrie, 
CHaP. I. 


tJ E EI N G that Geometrie,u 
> the Art of meaſuring well, 
/ and mcaſuring belongeth 
> > VE to Magnitudes,and _— 
(eh a ®) tudes are Figures, (ar leaſt 
© in power) and a Figure is 
cither a _ or Tri- 
angled,and that which is triangled, is com- 
pounded,or made of Triangles: which, and 
whoſe parts, being meaſured, that figure al- 
ſo,and all the parts thereof will bee meaſu- 
red, Itis therefore certaine, that the Arith- 
metical ſolution ofany Geomerricall queſti- 
on,dependeth on the dorine of Triangles. 
ATriangleis cither right-lined or ſphzrical, 


Of Right-lined Triangles. 


The three Angles of a right-lined Triangle, are 
equall to two right Angles, 


Therefore iftwo angles be giuen,take the 
ſummc 


or 2 


a aw tt” wan Aa & © 
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ſumme of them our of 180 degrees,and there 
will come forth the third ——_ Alſo one an- 
gle being taken our of 180 degr, the ſumme 
of the other two remaines. 

A Righr-lined Triangle is either right- 
angled,or obliquangled. In right angled tri- 
angles wee call the fides that are abour the 
right angle,Leggs ; and that which ſubren- 
deth the right angle wee call the Hypote- 
uſe. 


Ina right-angled triangle the Logarithme of the Propoſ.z, 


legg,u equall to both the Logarithme of the anele 
oppoſite thereto, and the Logarithme of the Hypa- 
tenuſe. 

Seeing it is manifeſt our of the princi- 
ples of Trigonometrie,' that cither legg hath 
the ſame proportion to the fine of the angle 
oppoſite therte, that the Hypotenuſe hath ro 
the whole fine : and(by the fifth propoſition 
of the ſecond chapter of the 1 book) the Lo- 
garichmes of the ſecond and third of theſe 
foure proportionals are equall ro the Loga- 
richmes of the firſt and fourth: and the Lo» 
garithme of the fourth is 0,0r nothing,by the 
Corolarie of the ſixth definition of the fuſt 
Chiapter,an4 firſt Booke, 

Therefore (as before) the Logarithme of 
the legge is equalltothe ſumme of the Lo- 
garichme - of the angle which ir ſubten- 
derh, and the Logarithme of the Hypore- 


gle. 


Ther,/ore any two of the Hypotenuſe, A Conſe- 
te legg, ana ani Foun ſubtendeth , quent. 


being g14en : the third, and thence all the reſt 
of the parts of a right angled triangle will bee 
krowne . 

Becauſe theſe three, with the whole fine, 
C 4 make 


a wy * 920 uo 
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B make foure prorportio- 
nals, ir is certaine that 
| any of them may be pur 
in. the fourth place, and 
lo be found out by the 3 


ZZ 


the x Booke, 
As in thetriangle AB C 
righc angled in A, 
Ict the Hypotenuſe B C 
be ginen 9385 
with the Jeg A B-——g384 
The oblique angles C 
_—_ and B ws thor for, 
Therefore our of the Lo- 
gar. of AB  62585—00 
rake the Logar, of B C 
63489 —09, There re- 

A. 5 C maines 107. The Loga-« 
| rithme of the Angle C, 
wherero there anſwereth in the Table 8g 
degrees, 9 3 forthe angle C,and overagainſt 
it o degr. 50 4 for the complement ther- 
of, namely the Angle B. 

Contrariwiſe, ifrhe Angle C bee given, 
withthe legge of the right angle A B,and the 
Hyporenuſe B C be ſought for, 

Out of the Logar, of A B. + 63587-0090 


Take the Logar.of the angle C + 107 _ 


Probl. of the 5 Chap. of | 


And there will come torth — 4+ 6345909 
the Logarithme of B C 9385 the Hyporenule 
chat was ſought for, | 

Thirdly, if BC andihe angle C being gt- 
ven,and A B be ſought for, 
Adde the Logarithme of B C + 624%09—00 
to the Logar, ofthe angle C — 107 


And 
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Andthere will be brought forth 64 5879-00 
the Logarithme of the number 9384,anſwe- 
ring tothe legge A B,which was ſought for, 
No otherwiſe is the legge remaining AC 
found by the angle B.(which is the comple- 
ment of the ww C) already knowne, And 
ſo all the parts of this right-angled criangle 


are knowne. 


Inarizht angled triangle the Logarithme of PYopaſ.3» 


any legge us equal! to the ſumme of the Differenti- 
all of the oppoſſte anzle and the Logaritome ofthe 
leg remaining, 

Szeing itis manifeſt our of the common 
doctrine of Triangles, that either legge hath 
the ſame proportion to the Tangent of the 
angie oppoſite therceto,that rhe other hath to 
the whole fine: and ſecing thar(by the 5 pro+ 
poſition of the ſecond : mes of the firſt 
Booke) of theſe foure proportionals,the Lo- 
garithmes of the middle ones, thar is to ſay, 
the Differential ofthe angle, and the Loga- 
richme ofthe legge including ir, are equall 
to the Logarithmes of rhe legge ſubrending 
the ſame,and of che whole fine, (which is o, 
or nothing) therefore the Logarithme of the 
Iegoe is cquall ro the ſurame, &c. as be- 
fore, 


the angle oppeſſte'tp'one of them, any two being 
giuen,the third i hnowne (by this Prop.)and ther 
fore all the other parts of theright angled triangle 
by the farmer propofitioms; \ * 

Becauſe theſe three, withithe whtole ſine, 
dot make fours proportionate, iris certaine 
that cucry one of thera maybe-placed in the 
fourth place, and bee found ant þyrthe third 
Prob.vt ihe s Chap.of rhe firſt Baokes 

As * 


Therefore of the lee ves of the right angle, and Corolatie.* 


As in the triangle going before A B C, right 
angled ar A:the leggs A Bbeing giuen 9384, 
and AC 137,letthe angle B be fought our. 

From ihe Logarithme AC +4:9245 3z—00 
SubccaQ che Logar, of AB, + 63587—00 


And there will come forth + 4228866 the 
Differentiall of che angle B, a deg. 50. 11. 
which was ſought for. 


But if the legg A Cbegiuen 137, and the 
angle B,o degr. 50. 11,the legg AB, ſhall be 
thus found. 

Our ofthe Logarithme of A C-þ-4292453—00 
SubtraR the Differential 8866 

ofthe Angle B > Þ+ 432 es ut 
the number comming thereof +63 587=-00 
is the Logarithme of the number 9384 which 
is the legg ſought for AB, 


Thirdly, the legg AB being giueng384, 
andthe _ B, odeg; 50. Lt. thatthe legg 
A C may be found, 

Adde the Logar.of the Ieg AB «+ 63 5$5=00 
to the Differ,of the angle B + 4228865 


and there will come forth + 4292453=00 
the Logarithme of 137 the legg AC, which 
was ſought for. 

The iocand BC is found by the for 
mer propolition.Alſo the angle C is knowne, 
becauſe it is the complement of the angle B, 
already knowne. And ſo by this,and the for- 
mer propoſition, by. any ſide, and any other 
part of a right-angled triangle giuen, all the 
other parts thercof are made knowne. 

You haue therfore the knowledge of right« 
angled _—_— triangles accompliſhed 2 
Now of oblique anglcd wiangles, 


CHAP, 


34 Theſecond Booke, Cuar.r| C 


Cnar.2. The ſecond Booke. 35 


Of Right-lined Triangles, eſpecially 
obliquangled. 
Caae. II, 


N any Triangle: the ſumme of 
the Logerithmes of any angle 
and ſide incloſing the ſame, 
equall to the ſumme of the La- 
garithmes of the ſide, and the 
angle oppoſite to them, 
Becauſe,there i the ſame 
proportion of all the fides to the ſines of the oppoſite 
angles : and ſo the produtt of the right fine 
of any angle, & any fide including the ſame, 
1s cquall to the produt of the fide ſubren» 
ding the former angle,and the fine of the an- 
gle ſubrended by the firſt ide, Therefore by 
the 5.Prop.z., Chap.x. Booke. the lumme of the 
Lograrichme,&c. is equall,as before, 


Therefore, of two angles whatſdeuer of « kinde corglarig; 


giuen, and their ſubtendants: if three be giuen, 4. 
ny fourth will be knowne, and tbence all the other 
parts of the triangle. 

For of theſe foure proportionals,any that is 
ſought for,may be put in the fourth place,8 
be Pund out by the third Prob. Chap.5.Book I. 

As of the obliquangled Triangle ABC,ler 
AB be giuen 26302,andB C 57955, andihe 
angle C 26 degrees: and ler the angle Abe 
ſought for,which is thus found, 

Adde the Logarith. of BC 5454710 
To the Logar,of C.26.deg. oþ 824689 © 


And there will bee made ,+13701 60-0 


From thence take the Fn 
Logarithme of A B, : _I 1335493 i—_ 
There cemajncs 34668=0 the 
Loga- 


” © 
* — "I 
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Logarithme of 75 degrees, and a lictle more 
we is the angle A ſought for:if A appeare to 
be an-acute angle,otherwiſe rag deg.(by the 
x and 2 SeR.chap. z. book. r.)if it appeare to 
be an obtuſe angle, 

Contrariwiſe, ifthe angle A bee giuen 75 
degr: andthe angle C, andthefide BC ar 
beforezand A B be fought for. 

Adde the Logarithme of BC4- 5454710 
to the Logar.of the angle C-+-8324689 


they will be made as afore +1379160=a 
From which take rhe wal : nadie 4 
Logar, of the angle A ; : 34% e 
There will come forch + 13354920 the 
Logarichme of the de A B, and the number 
thereof 26302,which was [ought for, 

The Ha: M6 A 75 degr.and C 26 deg, being 
now found,the angle B (hal be 79 deg(by the 
t1.Prep.of this book :) out of which being now 
found,the fide oppoſite thereto A C 58892 is 
no otherwiſe ſound then the fide oppoſite 
thereto (A B) was lately found by the angle 
C,Therfore now all the parrs of this obl:ique- 
angled triangle arc knowne. 


_—— —— ww - 


In the oblicuanzled crianglts pe wall 1.00% ity, 
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which are about any angle, &> the baſe which ſub- 
tendeth the ſame. 


 Inobliquangled triangles,the Logarithme of the Proj 
ſumme of the legges, ſubtracted from the ſumme 


made of the Logarithme of the \difference of the 
legs,and the Differential of halfe the ſumme of bis 
oppoſite angles, leaueth the Differentiall of baiſe 
the difference of the ſame. 

Becauſe as the ſumme of the legges 1s to the dif+ 
ference of the legges ; ſo is the Tangent of balfe the 


ſumme of their oppoſite angles to the Tangent of 


halfe the difference of the ſame : Therfore they 
are proportionall, and by the x Prop, 2.Cbap. 
x Book. the differences, or exceſfes of their 
Logarichmes are cquall. Therfore (t-y the 4, 
Prop.z.chap.1.took)we muſt neceſſarily com- 
clude as before. 

Therefore by two legs, and the angle contat- 4 
ned betweene them, are knowne by this Propoſuti» 
on, the other oppoſite angles, and thereby the 9- 
ther ſide,by the propoſition going before, 

For the Logatithme of the ſumme of the 
leggs being ſubduQed out of the ſumme 
made of the Logarithme of the difference of 
the leggs, and the Differential] of halfe 
the ſumme of the oppobire'angles par roge- 
ther, there ſhall come forth the Differen, 
tiall of halfe the difference of the ſame an- 
vles; which halfe' difference being added 
to the halfe ſurme aforeſaid, rhcre (hall 
come forth the greater angle ; and being 
ſubrrafted,the leiſe. 

As in the foreſaid Obliquaugled triangle ABC 
Letthere be giuen AB one legg 26303 
BC th'other leg $7959 

B the angle contained 

berweenc them, 79 degrees,and let the other 
angles = 
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angles A and C be ſought for, 


C1 


The ſumme of che 'egges A B, and BC is 
84257, the Logar, therco! 2473882, and the 
ditference of the ſame A Band B C is 31653 
the Logar. thereof 3452921, And ſeeing the | 
angle B is giuen 79 deg, (by the firſt of this | 
book) the ſumme of the angles A and C will | 
be rox degr.and halfe the | conn go deg. 30. | 
the Differentiall wherof is e——gJ177 
Which being added to the Loga- 
rithme of the difference of A B, > 34532921 A 


and B Commm_— — 

There wil ariſe + 3259744 

Our of which ſubtra the Loga- 

rithme of the ſumme of rhe jeg 2473882 c 
ABand BC — — 4 


There will remaine ———- + 785 862 
the Differential of 24 deg. 30, which are the | 1 
halfe-difference, of the angles A and C that 


were ſought for, 


Therfore adde this half-differ. 24 deg.zo. 


to the halfe ſumme 
And they will make 


godeg.30. | 


— — — -_—_ — _ —— 


75 deg. 0, for 


the angle A,the greater of the angles ſought 
fo 


r. 
And out of the 
Subtra® the ſame 


And there will remaine 


godeg.zo. 
—— 24 deg.30- 
26 deg, ©. for 


the angle C, the lefle of the angles ſought 


for. | 
» Inobliquangled triangles , the true baſe is al« 
wayes,either the ſum of the caſes (& then the dif- 
ference of the caſes is called the Alterne baſe: ) or 
the true baſe jte difference of the caſes, & then 
we call the ſumme of the caſes,the Alterne baſe. 


As inthe Triangle ABC, 


The 
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B 


A (>) 


The lefſe caſe is ——-A D 
The greater caſe is =D C 
The ſurn of the caſes A C,is the true baſe 
And in this triangle take the lefle caſe A D, 
or that which is equall ro it m——_D E, 
from the greater caſe — —DC, 
and there will remaine —JDD—-E C, 
the difference of the caſes which we call the 
Alterne baſe. 

Contrariwiſc,in the triangle E BC, 

The lefle cafe is -——_z——DE (Whereto 

AD is equall) 

The greater caſc is D C 

The difference of the caſes E C is the true 
baſe 

Bur the ſum of the caſes,thart is,A C, wee call 
the Alterne baſe. 

In obliquangled triangles,the ſumme of the Ls- 
garithmes of the ſumme, and difference of the les Propoſ;s, 
is equall to the ſumme of the Logarithmes of 1 
true aud Alterne baſe, 

Becauſe the'rrue baſe is'to the ſurnme of the 
leggs,as the difference of the leggs is rothe 
Alterne baſe; cherfore (by the 5.Prop.2.Chap.t. 
Book,)we neceſſarily conclude,that the Loga* 
rithmes of the baſes are equall ro the Loga- 
rithmes of the ſumme, and difference of \ of 
leggs,as before. 
Therfore,of an obliquangled triangle, whoſe fides A Corolarit 
are giut,z right angled triang(es are made, _ 
/ ep 
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Hypotenuſes are knowne with one of the legges 
of citberof them,which(by the ſecond of this book) 
makes knowne all the other parts of the obliquan- 
gled triangle, 

Fortthe Logarithme of the ſumme of the 
leggs being added to the Logarithme of the 


difference of the leggs, and the Logarithme | 


of tne true baſe being taken from hence, 
there will come forth the Logarithme of the 


Alcerne baſe(by the 4.Prop.of the 2 Chap.and | 


3 Problem of the 5 Chap-of the 1 Book.) Ther- 
fore halfe the ſumme of theſe baſes is the 
pane caſe; and the halfe-difterence is the 
elle caſe. 
As inthe former triangle ABC, 
Ler the (ides be giuen, that is to ſay, 
The legge AB 26303 
The legge BC 57955 
and the true baſe A'Z58892 andlerthe reft 
bee ſought for. 
The ſuwme of the leggs is, 84257 
the Logarithme therof is— + 2473883 
The diffrence of the legs is, 31653 
and the Logar: thereot is,— 53452931 
Adde theſe Logarithmes to- : "ps 
gether,and they will make, —+ 5926803 
From web take the Log: of 
the tru- baſe A C , $—+ Wvg1930 
There remaines = + 3094873 
the Logarithme of the number ot the Al- 
terne baſe F C om 45:6 
which 2dde to the num- 
ber of the true baſe AC. —— 
And there remaines 104178 
The halfe whercof D C——— 52083 
1s the greater caſe, 
SubtraQ one our of another, viz, 


Our 
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Our of the truc baſe AC 5889z 
Take the Alternc baſe E C 45286 


And there remaines- 13606 
The halfe whereof A D. 
is the leſle caſe, ne. 6803 
Therefore ot thz right-angled triangie A 
D B, the Hyporenuſe A B,and one of the legs 
AD being found : and;of the right angled 
triangle B D C the Hypotenuſe B C,and the 
legD C being ſound (by the ſecond of this 
chapter) the angles of the right angled tri- 
angle ar A, and B, and C, are known, and by 
by conſequenr,alſo all the parts of the oblt: 
9. angled triangle propoſed, are manife- 
ed by the premiſes, Neither ſhould you doe 
otherwiſe it the ſides of the triangle EBC, 
were giuen,and the other parts were fought, 
For out of the legges, and the true baſe E C, 
the Alterne baſe AC is knowne, and out of 
theſe buth caſcs,and the reſt,as before. 


— 


The Concluſion. 


O W therefore,you haue the dofrine 
of all right-lined triangles perfected 8 
accompliſhed, which if ir ſeeme ſomewhar 
toyleſome in finding out the Logarithmes of 
variable right-lines; yer in calculating the 
motions of the planets, (in which the excen- 
triciries of the Orbs,the diſtances of the Au- 
ges &Apogzs the diameters of the Eyicycles 
and other right lines, remaine the ſame, and 
invariable) their Logarithmes' being once 
exactly ſer downe, thall alwayes ſcrue after- 
wardes without any changing, with maruat- 
lous facilitic and certaintie, 
Now 
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Now,there followes the Sphericall trian- | 
gles,which are moſt hard, as they are com- 
monly delivered by others ; but by our Loga- 
rithmes they are the moſt caſic of all. | 


Of Sphericall Triangles 
"'CHar, LIL, 


Centences IN Sphericall triangles, the | 

q{a2gle that us neeveſt'in quan- © 

Neto a quadrant , and the 
J1 des ſubtending the ſame,are 

" {N}4doubtful whether they be of 

1R1tbe ſame,or of a divers kind, 

except the account , or poſi« 

tron bewray the ſame, 


fame kinde with the fades ſubtending the ſame, 
Therefore knowing of what hinde the one j,it ap- 
peareth alſo of what hinde the other is, 

3 If any angle of a triangle bee neerer to & qua« 
drant then the ſide ſubtending the ſame: two ſides 
thereof ſhall be of one kinde, and the third leſſe 
then a quadrant, 

0 But if any ſide of a triangle be neerey to a qua- 
drant then. ;2 2#0le (ubtended tl;rreby, two an- 
gies thereof ſhall bee of the ſame kinde , ana tt 
third greater then a quadrant. 

F A Sphericall triangle js either quadrantall or 

Fol, 

A quadraxtal, is that whoſe ſide or angle is e- 
quall to a-quadrant: whereby we teach, that the 
knowledge of a quadrantal that is not right angled 
may as eaſily be gotten,as if it were right angled, 

7 nent triangle, either manifold, or 

e, 

A manifold quadrantall,is eitber three right 

angled 
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3 But euery one of the two oblique angles,is of the | 


engl [- 
A | 
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43 
engled, or two right angled. 
A three right angled triangles that whereof e- 


| wery part u equall to a quadrant. 


Tberefore euery triangle, each of whoſe three 


| parts not being oppoſite, are equall to « quadrant, 


u three right angled. 

A two right angled triangle,is that wherof two 
angles onely,and the fides ſubtending t bem, are ſt- 
werally equall to a quadrant, 

In euery two right angled triansle, the oblique 
angle,is equall to bis ſubtending fade, 

Euery triangle whereof any part is equall ts a 
quadrant,and any oblique angle,equall to his ſub- 
tendant,is two right angled, 

Euery triangle having any two parts ſtuerally 
equall to a quadrant and the third unequal.js two 
right angled. 

All the reſt are called ſingle quadranials, 


Of Single Duadrantals. 
CHAP, IV. 


Single Þuadrantall, is that 
whereof one part onely is equal 


<p {0 a quadrant , and the other 


fiue parts are not quadrants. 

3 Of theſe fine parts which 
& are not quadrants, thoſe three 
which are furtheſt remoned 
from the right angle,or the ſide that is a quadrant, 
we turne into their complements, and retaining 
the old order,we bring them all fiue indo @ circu- 
lr, or quinquangled ſituation, and wee call then 
Circulars, 

Firſt ler thetriangleB P'S be right angled in 
B,the five oblique parrs therof which are nor 


quadrit are thele,B P one of the fides about 
the 


bl 


Is 


3 


Ig 


$; 
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the right angle: P is che 3 
one ofthe oblig ue North 
angles: PS the the ele 
fide ſubrending the an 
> right angle: $ _ - 
the other oblique conpl. | 

angle: SB -, - wx PL _ [ring f 
ther fide about Pl Tt 
the right angle, os [the de 
for which we (for  ſelte © 


the cafier calcula- compls | the 5 
tion) take the ſide | Pole 
it ſelfe B P: the complement of the angle P: | 12 © 
the complement of the fide P S: the com- | Mary 
plement of the angle S: and the fide it ſelfe | ſhall 
S B, and keeping Ca naturall firuation,we | %m 
place theſe fue parts in order, as in the mar- | Y! 
gine,and we call them Circulars, | the 
Likewiſe ſecondly, let SP Z bz aquadran- } the 
tall fingle triangle,not right angled (made of | the 


the centers of the Sunne- # ow 
riſing. the pole and the Fi | bd 
zenith) quadraatall in bet 
thefide ZS, his five parts _ 
not quadrants are theſe, pol 
Z one of the angles com- pler 
paſſed by the quadrant | ” 
fide: P Zthe diſtance of alc 
the pole from the zenith: _ 
P the angle ſubrended by _ 
the quacrant: the fide P $ rhe 
the diſtance of the pole " 
from the Sunne: And laſt- Lat 
ly S one of the angles, a- = 
bour which the quadrant is: inſtead wherof ues 
we for our caſier account do take the angle Z ho. 


or Þ ZS, being adioyned to a quadrant, and 
15 
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is the arch of the Sunnes diftance-from the 
North, The complement of PZ, whichis 
the cleuation of the pole:the complement of 
the angle P, or of the angle ZP Z which is 
the difterence aſcentional (that is)the diffe. 
7 {rence of the time of the Sunnes riſing or ſer- 
ting from ſixe aclocke. 
P; The complement of the fide P S, whichis 
« |the declination of the Sunne:and the _ ie 
| ſelfe $, or P $ Z, which wee call the angle of 
mpl: | the Sunnes poſition (thar is in reſpeR of the 7 
| Pole and Zenith,) Theſe five parts we place 
e P; | inacircularor pentagonall fire, as 1n the 
om- | margine,and we call them Cireulars ,neitacr 
elfe | ſhall there be made any other circular parts 
,we | of the former right angled rriangleB PS, if 
1ar- | You make P 
the Pole: $ 
an. | the Sunne:B 
» of | tbe North- 
| point:for the 
| fide BP will 
be the ele 
tion of tht 
pole: rhe c6- 
plement of P 
| the difironce . . 
 alcen{gnall : \{; 
the comple- 
ment of P'S; 
the declination of the Sun: the complement 
of 5 the angle of the Sunnes poſition : and 
laſtly, BS the Azimuth of the Sunne, which 
are altogether the ſame circular pares that 
were before, and placedin the iſame fire ro- 
| wards the left hand that the other was to- 
wards the right, 
And 


"> 
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And ſo.in all quadrantals, as well right» 
angled,as nor, 

Hence it is that there bee many triangles, not 
conformable in their naturall parts, which in 
theſe Circular parts,doe altogetber agree, and are 
reſolued by this our methede of Circulars. 

As itclearcly appeareth in the two former 
triangles BPS, andPZS ioyned together : 
In which all che naturall parts (befides PS 
and B S of the former,andPS,andPZS of | 
the larter,do altogerher differ,bur all che Cir+ | 
cular parrs agree,as is aforcſaid. | 
" This uniformitie of the Circular parts, moſt ma- | 
nifeſtly appeareth im right-angled triangles made 
en the ſuper ficies of a globe,of fine great circles, 
the firſt whereof cutteth the ſecond,the ſecond the 
third, the third the fourth, the fourth the fifth : 
and laſtly, the fifth the firſt,at right angles . But | 
all the other Seftions ſhall bee made at oblique | 
angles. 
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For example ſake: the meridian of any region 
D B cuts the Horizon BE in the poynt B. 
The Horizon BE curs the circle E C, which 
compaſleth about rhe Sunne (that is be oy 
Iv MICN 
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| which is drawne about the Sun as his pole)in 


the poynt E.The circle E C, which compaſ- 
ſeth the Sunne, cuts the meridian of the Sun 
CFinthe poynt C. The meridian of the Sun 
CF cuts the EquarorF D ia the peyne F. 
And laſtly, the Equator FD cuts the me- 
ridian (of that region D B) in the poynt D. 
And all theſe faue SeRtions in che poynts 
B,E,C, F,D, arc made CAREY and art 


| right ang!es. The ocher SeRions in the points 


Z.P.S.O.Q being made at oblique angles. 


| There will alſo bee made of thele Seions 
| fe righr-angled triangles, PBS, S FO, 


OEQ, QD Z,andZ C P,the natural parts 
whereot, although they differ, and are varied 
in each (enera] \ chr Apes the fue Circular 
parts are the ſame that were before without 
any difference. 

The ſame vniformitie of the circylar parts ap- 
peareth alſs in quadrantals that bee not right an- 
gled, made vpon the ſuperficies of a Globe out of 
fue poynts,tbe firſt whereof is diſtant from the ſe- 


| cond, the ſecond from the third, the third from the 


| fourth,the fourth from the fifih,and the fifth from 


the firſt by diſtances and arches equall to a qua- 
drant ; but the other diſtances of the poynts bee 
wnequall to a quadrant, As in the ſame figure 
the poyntsP from Q, QfcomsS, S from Z, 
Z from O, and O fromP, are diſtant by ſpa- 
cesequallro a quadrant. BurP from Z, Z 
from Q, Qfrom O,O from S,andSfromP, 
are diſtant cach from other by arches which 
are not quadrants, The: e will alſo bee made 
our of theſe diſtances, five qu1drantals nor 
right angled PZQ,ZQO, QOS,O SP, 
and SP Z, whereot although the naturall 
pats differ,yet the circular parts A the 
2Mme 


48 The ſecoud Booke, Cuary 


ſame vnchangeable here as before, thatis to 


fay: BP the elevation of the polc; rhe coms | 


plement of BP $,or S P Z, the difference aſ- 
centionall:the complement of Þ S$, whichis 
S F, the dechnation of the Sunne;. the com- 
plement of PS B,which is P'S Z, the angle of 
the Sunnes poſition: B'S the Azimuth of the 
Sunne, which doe indifferently agree te all 
the former triangles, and not 1o thoſe alone, 
bur alfo ro all triangles which do ariſe of the 
other inerſefions of theſe ren arches drawn 
forth); ro 'whole circles , which becauſe 
they are many, and confuſcd, we here ler 
them paſſe ic is ſufficient to hauc warned by 
this dbeidcien, that all the confuſion of 
the naturzll parts, andoftheir rules is anoy- 
ded, andtiken away by thele few Cucular 
parts,and their onely rule. 

Of the fine circular parts three alwayes come 
14 queſtton : whereof the two fir} arc ginen, the 
third is ſonght for. 

And of theſe three,one is in the middle, and twe 
are the extreameswhich are either [ct about the 
mUdle,or oppoſite to it. 

For example ſake. Let the three parts pro- 
poſed inthe queſtion be theſe: the Azimuth 
of the SunneBS : the elevation of the Pole 
B P: and rhe aſcenfionall differetice the come 
plement6f B P'S, whereof the cleuation of 


—— 


the polcis called the middle, and the other | 


wo extreames are called neighbours vnto ir, | 


or ſet abour it, Bur if the three parts coming 
In queſtion were: the declination of the Sun. 


| 


the complement of Þ S: the eleuation of the | 


Pole B P: and the angle of the Sunncs poſi- 
tion P SZ, the elcuation of the pole ſhal be 
called the middle oneas before, but the de- 
clination 


—_ 
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clination of the Sunne, and the angle of 
the Sunnes poſition, ſhall bee called the ex- 
xreames, remoaecd from the middle, or oppo- 
Kce to it, The like reaſon is in the other fiue, 
The Logarithme of the midale one is equall 
bo the Differentials of the extremes ſet about it,or 
po the Antilogarubmes of the oppoſute extreames. 

This Theorem is proved by induRtion of 
all the three parts or triplicitics which can be 
made, and come into queſtion of the fiue 
circular parts of the former pap 
quadranta]lB PS, But wee omit the triplici- 
ties of the later triangle not right-angled 
P ZS. becaulc all che circular parts thereof 
are altogether the ſame in quantitic which 
were ia the former (by the 3.4 and 5. of this 
chapter.) Now therefore of the five circu- 
lar parrs of the right-angled triangle BPS, 
(which are B S,or the Azimuth of the Sunne 
riling;the complement of B S P,or the angle 
of the Sunnes poſition: the complement of 
$ P,or the declination of rhe Sunnezthe com- 
plement of SP B, or the diftcrence aſcenfi- 
nall:and P B, or the cleuarion of the pole) 
The;z which come in queſtion of extremes, 
ſet abour the middle onc,are cither firſt BS, 
the complement of BSP, and the comple- 
ment of SP : orſecondly the complement ef 
BSP,rthe complement of SP, and the com+ 
plementof SPB: or thirdly, the comple- 
ment ef S P, the complement of SP B, and 
P B: or fourthly, the complement of S P B, 
PB,and BS : or fifcly,P B, B S,and the com. 
plementofBS P, 

Bur becauſe in ail theſe triplicities,the Tax- 
gent of one of the extreames is to the right ſine of 
the middle ont,as the whole ſine is to Tangent {4 

h | bD 
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the other extreame (as it is manifeſt aut of the 

common demonſtrations of Trigonometrie) 

therefore by our demonſtrations of the F, 

Prop. of the 2.Chap. 1. Bock, the Logarithmes of 
the middle ones (which arc the iLogarihme 

of the middle one onely, by the Corollaric of 
the fix definition of the firſt cha.1,Book) are 
equall to the Tangents of both the extremes, Bur 

the,Logarithmes of the Tangents of theſe extremes 

are the Differentials of the ſame (by the 2.2 and 

25 Seii.Chap.z . Booke 1.) Therefolc the Loga- 

rithme of the middle one only, is equall tg the Dif- 

ferentials of the extremes ſet about it, as we ſaid 

in the former part of the Theorem, The conhir- 

mation of the latter part followeth, 

There fore of the 9s fiue circicular parts 
the three which come into queſtion of the 
extreames oppoſite 'to the middle one, arc 
cither, firſt ÞP B che complement of BSP, 
and che complement of SP B : or ſecondly, 
BS the complement of S P and P B:or third- 
ly,the complement of B S P,the complement 
of SPB andBS: or fourthly, the comple- 
mentof SP,PB, and the complement of 
BS P: or fiftly,and laſtly the complement of 
SPB,BS andihe complement of SP, 

Burin all theſe triplicitics,or hue caſes, the 
right ſine of the complement of one of the ex- 
Ircames is to the vight ſine of the middle one, as 
thewhole ſane 15 to the right ſine of the comple-= 


ment of the other extreame (which is more 


largely demonſtrated byRegiomontanus,Coper- 
#icu1,Lansbergius, Pit'ſius, and others: then 
thatic can be repeated in this abridgement) 
cherfore by our demonſtrations (the 5, Prop, 
2.Cha.1.Book the Logarithmes of the :omplements 


of theſe extreames, are equall tothe Logarithmes | 


of | 
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the middle ones, that is (as is aforeſaid) to the 
Logarithme of the middle one onely, 

Bur the Logarithmes of the complements of 
theſe oppofite extreames, are the Antilogarithmes 
of the very ſame parts, out of the definition, 
Sef.13.and 16.Chap.z.Book 1. Therfore it fol- 
lowerh in theſe caſes, that the Logaaithme of 
tbe middle one only 1s equal to the Aniilogarithmes 
of bis oppoſite extremes, as the latter part ofthe 
Theors affirmeth. Therfore the whole Theorem 
Is manifeft.Zeſide this proofe now made by in- 
&Qion of all the caſes which can happen,the 
ſame Theorem may bee allo clearely percei- 
ved by the 4 and x5 of this chapter, inthe &- 
gure whereof,the like conſiitnrion of the cir- 
cular parts doth argue rhe fimilitu,le oCche a- 
nalogic of the ſame. So that whatſoever may 
be truly ſaid of any middle one, and his ex- 
treames ſer about, or oppoſite, the ſame can» 
not juſtly be denied of the oth*-r foure mid- 
dle ones and their extreames reſpeRiucly ſer 
abour,or oppoſed, 


A gencrall Conſequent., 
| * 94 it followeth in ſingle Huadrantals, 

- 4that out of any two parts giuen,any third 
fhall be found, For alwayes either the middle 
one is ſought for, & his Logarithme is found 
by adding the Differentials of the giuen ex- 
treames ſer aBour, or one of rhe extremes is 


| ſought for &his Differential ariſcth outof the 


ſubtraQion of the Differentiall of the other 
extreme giuen out of the Logarithme of rhe 
middle one already knowne, ax in che fiue 
former triplicities of a right-angled triangle 
of the Theorem going before,and as many of 
a not-right-anglcd triangle: or elſe che middle 

D » one 
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one is ſought for, and his Logarichme com- 
werh fork by adding the Antilogarithmes 
of the oppoſite extreames giuen, Or laftly, 
oneof rhe oppolite extreames18 ſought for, 
and his Antilegarithme is found by ſubtra* 
Etion of the Antilogarithme of the other op= 
Polite extreme already giuen out of the Lo- 
garithme of the middle one already knowne. 
Ain the ſiuc latter caſes of the right angled trian- 
vle of the Theorem going befqre, and gs many of 4 


not-right-angled triangle. But to every one of | 


theſe Logarithmes, Antilogarithines ard Diffe- 


| 


rentials already found, there anſwere two arches | 
of divers kindes, Therefore out of the kinde of the | 


arch ſought for, knowne by the 2.3, or 4. of this 
chaprer, or elſe by poſition, the true arch it 
ſelfe ſhall be made knowne, 
As in the former example of the ſcuenth 
Scion of this Chapter, three parts of the 
queſtion are Circular , The Azimuth of the 
Sunne, ihe Eleuation of the Pole, the Difference 
wſcenſionall: rhar is, in the right-angled cri- 
angle BP S,the parts areB Sand P B,and the 
complement of S ÞP B:or elſe in the not-right- 
angled triangle quadrantall PZS, the parts 
areP ZS, the complement of P Z, and the 
complement of SP Z, of which three Jet the 
extrcames ſet about be giuen, that is, The As 
qimuth of the Sunne riſing B S,'or P Z S, 70 de» 
grees, and the difference Aſdenſionall the comple» 
ment of S Þ B, or the complement of SP Z, 16 
deg. 2.4 27,and the widdle part P B be ſought, 
orthe complement of P Z, which is the Ele- 
wation of the Pole, 
Let the diffcrentiall therefore of the com- 
plementof$P Z 16 degr. 24.27, 4413123618 
Bce added to the Difterentiall of BS , or 
_ "B&J 
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And there will come forth þ 211935 the 
Logarithme of BP 54 deg, for the eleuation 
of the pole ſought for. 


An Admonition. 
Erdes the Eleuation of the Pole thus now 
found,there is alſo found by the ſame ma» 
ner of working, 

z The Azimuth of the Surne by the elcuation 
of the pole, and the angle of the Sunnes po- 
ſition giuen, 

3 The Angle of the Suns Poſition our of the A+ 
zimuth of the Sun,and his declination giuen, 

a The declination of the Sunne our of the an- 
gle of the Sunnes poſition,and the difference 
Aſcenhonall giaen, 

5 The Diff. rear Aſ-enfonnil one of the Decli- 
nation of the Sunne, and El:uauou of the 
pole giucn, 


The ſecond Example. 

Er the Azjpuuth of the Sun 11(ins bee giuen 

BS,orP ZS 70degr. and the Eleuation of 
the Pole,5 4.degr, which is Þ B, or the comple- 
plement of P Z : andlerthe Difference Aſcen- 
froxal Þ+: ſought, that is,the coplement of S P 
B,or the complement of S P Z, And becauſe 
here likewite the extreame parts are ſet a- 
bour che middle'prt, therefore 
Take the Diffcrentiall of the Suns Azimurh, 
B S,orB ZS 70 deg.which 1s ——1010683 
Qur of the Log.of the cleua ukes 1935 
tion of the Pole B Þ, 54.dev 
And there will come forth—+1222618 the 
Diffcrentiall oft SPB 16 deg. 24 27. the arch 
of the Aſcen/ioxall difference ſought for. 
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An Admonition, 

N imitation of this exawple there is found 

2 The Declination of the Sunne out of the dif- 
ference Aſcenſionall, and the Elcuation of 
the pole giuen, 
3 The Anzle of the Sunnes poſition out of the de- 
clination. of the Sunne, and Difference Aſ- 
cenſionall giuen, 
4 The 4zimath of the Sunne our of the angle | 
of the Sunnes poſition, and the declination | 
of the ſame giuen. 
5 Tbe Eleuation of the Pole is had out of the 
Sunnes Azimuth, and the angle of the Suns | 
poſition giuen. 

Alſo contrariwiſe there is found 


6 The Difference Aſcenſionall out of the decli- | 
nation of th: Sunne, and the angle of the | 
4 — oy (-, z*) IT *f\., | 


T2 a Un 104 of thc )/./+7E OUL of 149 {= angle 


"I: he Sunnes poſition, and his Azimuth gis | 


nvecn., 

8 The Angle of the Sunnes Poſition is had out of 

the Azimuth of the Sunne,and the Elcuation 

of the pole giuen, 

9 The Azimuth of the Sunne onr of the Ele- | 
uation of the pole, and the Difference Aſcen- | 


fionall giuen. 
10 And laſtly ,the elenation of the Pole is found | 


out of the difference Aſcen' Gonall, and the 
Declination of the Sunne giuen, 


The third Example. 
N the latter example of the ſame 7*Þ Se- 
tion of this chaprer, theſe three circulat 
pars of the queſtion are propounded, The 


Decl:aation of the Sunne, the Elewation of the 
Pole 
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Pole,and the Anele of the Sunnes poſition, Theſe 
mthe right angled triangle BPS, are the 
complements of P'S, BP, andthe comple- 
mentof BSP. And in a: nort-right-angled 
quadrantall P Z S, chey are the complement 
of PS,ZP, and Z SP. Of whichrthree ler the 
oppolire extreames be giuen, har is, the De- 
elination of the Sun, waich is the complement 
ofPS1r deg. 35.51. and the angle of the Sunnes 
poſition, which is the complement of B S Por 
Z SP 34 degr. 19.21. almoſt. And let the mid- 
dle part B Þ be fought,or the complement of 
Z P, wich u the eleuation of the Pole, There- 
fore 
Let che Antilog, of the complement of Þ $ 
11 degr.35 5. winch 1$—— 06:7 
be added ro the: Antilog e -4-19i308 ind 
of B S,z4.d29or. 19 21.5 ————— 
there will come torch Y z21i9;5 ine 
Logrrich.ne of BD 54 deg:. for the Elcudite 


-—y 


08 of the pol? that was ſlough: for, 


An Admnmnton, 

Efides the Elcuation of the pole now fuft 

ound after this manner, you may dy thc 
ſam: prattile hauc 
2 The Azimuth of the Sunnz out his declinati- 
on and the differcace Alcenſionail gen, 
3 The angle of the Sunn*s poſitton our of the dif- 
ference Aſcenſionall, and the Elcuation of 
the the pole giuen, 
4 The Declination of the Surne out of the Ele- 
uation of the pole, and Azimuth of the Sun 
giuen, | 
5 And laſtly, you ſhall finde the Difference 
Aſcentional out of the Azimuth of the Sunne, 


and the angle of the Sunnes polition gwen. 
D 4 x The 
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"The fourth Example. 
Er the Declination of the Sunne bee giuen 
the complement of SP x1 degr. 35.51. 
And the Elenation of the pole B P, or the com- 
plement of P Z 54 degrees, *And let tbe angle 
© of the Sunnes poſition the complement of 
BSP,or P SZ be ſought for, And here like- 
wiſe,becauſe the extreame patts arc cppoſed 
to the middle, thereferc 
Outofthe Log.of BP 54 deg, 311935 
rake the Antilog,of the com-2 + 20627 
plemenrofPS 1r.deg,y 5.57. 
and there willremaine =——»f- 191308 the 
Antilogatithme ofthe complement of B SP. 
34.deg.1y zr.almoſt, the angle of the Poſition 
of the Sunne ſought for. 


Art Admonition, 

I "lices the angle of the Sunnes poſition 

J:ound out Ly this fuſt praftiſe, there is 
found 

2 By the ſame practiſe the Decl:nation of the 
$uanz,curt of the difference Aſcenſienall, and 
the Azimuth of the Sunne giuen. 

3 The Difference Aſcenſionall is found out cf 
the Eleuation of the pole, and angle of the 
Sunnes poſition giuen, 

4 The Elenation of the pole is found by the 
Sunnes Azimuth, and his declination gl. 
yen. 

5 The Azimnth of tho Sunneis fond , ont of 
the angle of the Sunnes poſition,and the dife 
ference Aſcenſionall. 

6 Inacontrary order, The Angle of the Suns 
Poji/1on is found by the Azimuth of the Sun, 
and the difference Aſcenſionall gen. 4 

: T 
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7 The declination of the Suune is had our of the 
angle of the Sunnes pohition,and the cleua- 
tion of the poule giuen, 
$8 Che Difference Aſcenſjonall is found out of 
the Sannes declination, and Azimurh given, 
9 The Eleuation of the Pole is had out of the 
Diftcrence Aſcenſionall,and the angle of the 
Sans poſiti>n being giuen. 
10.And laſtly,The Azimuth of the Sunne is 
found by the Elcuation of the pole, and rhe 
Suns declination giuen. 

And'o in imitation of theſe foure exam- 
ples, thuue ſeuerall. queſtions of Circular 
parcs ina right-angled quadranrall, and as 
many ina no: rig1t-angled quadrantall, are 
reſolucd by this genera]l Conſequent, by the 
benefit of one Addition or Subtrraftion one- 
ly. But for the vnderſtanding of the latrer 

art of this Conſequent, of the kindes of ar- 


ches, ſce the 3. 4-5 and 6Examples of the ' 


Chaprer following. 


Of Not-quadrantale mixt. 
CuHar, V, 


 Itherto hath beene taught the 
A 1oftrine of quadrantall Spoes 
r ical triangles : there ;ollow- 
eth now the doftrine of Spit 


ta'l, 
1 A not quadrantall is 2 Sp74- 
riza'l triangle whereof neither fide nor angle 13 4 
qualrant. 

2 A aot-quanrantall is reduced 'o tw? 1nuadr an- 
8s, i from tc top eit ra peipen | cul:r of & 
D 5 Cn16vant 
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quadrant arch be let downe to the baſe (extended 
as aeed ſizal be) 

The perpendicular falles within the triat- 
gleift' e angles at the baſe bee voth of onc hinde ; 
but it [lies without if they bee of diuers kindes, 
and contrariw'ſe, 

The quadrant arch falles without the Triangle 
1/ the legs be of one kmae ; but within if they bee 
of dine) s indes,and contrariſe, 

Out of the fixe parts of a not quadraxtall three 
given only, are ſiiſſicieut to get knowledge of the 


— 


_—— 


I—_ ——  —— 


reſt,cxcept of the three giuen whereof one is oppo« | 
ſit to the other, the third be aeerey to a quadrant, | 


then the other giuen of the ſame hinde : for in this 
caſe it u required alſo,that the kind of the part 
which is 0;poſite to the third he alſo giucn,that the 
otner parts may be knowne, 


Examples of this caſe arethe 4 and | 


6 exawples following, 
The three parts gjuen are either mixt or pure. 
They arc mixt whereof one 4s of a diners kinde 
from the other two : 4s when two ſides and any 
angie are r1nen, or two angles with any ſide, 
In mingled parts giuen, if from that tearme of 
tbe ſide g4nen,in whoſe other terme u the angle gi- 


| —— _ —_—— ———— 


un, a perpcadicular or a quadrazt arch ſubten- | 
ding that anzl?, fall to the baſe, the not-qua- : 


drantall triangle ſhall be reduced to two quadran- 
t4ls that may be k-10wn by the 9g Sefi.of the 4 chap 
af this booke. 

And therefore the parts of a not-quadrantall, 
becauſe they are all one with the pats, or remain- 
dersof theſe parts to a ſcmicircle,are eaſily known, 
the kindes of the parts being yet firſt knowne by 
the ſecond,third,and fourth Sefion of the third 
chapter of thjs booke,or elſe by poſitions 


AJ 
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An Example of two fides,and the angle _ 
betweene them giuen, 
A' for vſe and exerciſe ſake, let thireben 
berical triangle nor quadcantal defcri» 
bed on the ſuperficics of the Primum Mobi- 
le P ZS reprefenting the polezthe zenith,and 
the Sunne ; whereof there be fix parts, 


The fide P Z, whichis the diſtance of the 
pole fromthe 
Z.Jenith , 


zenith, or 
the comple- 


ment of the 


potes cleua- p /4n.99* 
t10N, BY, S . 
The ſide wn 69 Saf 


ZS, the di- 
ſtance of the zenith and Sunne,or the com« 
plement of the Sunnes height, 

The fide P S,the diſtance of the pole and 
the Sun,or the complement of the declinati» 
on oft the Sunne from the Equator. 

The angle Z P S,the houre of the day, or 
the degrees of the Equator, 

The angl:P Z S, which is the Azimuth of 
the Sunne from the North, 

The angle P S Z,which is the angle of the (> 
ruation and polition of the Sunae t9 the pole 
and zcnih, 


Of theſe fix parcy let apy three be giuen, 
partly 
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partly angles, partly ſides. For example ſake 

The houre angje ZP'S 42x degr.29. 5y. which 
ſhewerh two of the clock afternoone 49. 59, 
and 56", 

And the fide P Z 34. the complement of the 

elcuation of the Pole, 

And the fide P'S 69 the complement of the de- 
elination of the Sunne, 

Out of which that the other three 
partes may bee gotten : from Z theend 
of the fide P Z that was giuen, let the per- 
pendicular Z M, or rather (it you will) che 
quadrant ZH be drawne downe, ſubtcnding 
tic angle Z PS, and reducing the not-qua- 
drantall propoſed P ZS into two triangles 
quadrantall inthe angle M,which areP M Z, 


Z M S,as in the firſt ow: :or if you bee de- | 


lighced with yarictic, let them be reduced ro 
two triangles quadrantall in the fide Z H, 
whichare Z HP, and ZHS, azin the ſecond 
figure. All the parts of which quadranta]s 


you ſhall get by the ninth Seftion of the 4*% | 


Chapter of this booke, 
For by having P Z giuen———34 deg. 
andZP M,or Z P S- 


And the angle Þ Z Mm 52 deg.q6.38 
And the fide P M - 26 deg.26.25 
Which P M being taken our : 69 deg. 

of P S d m—_—_—_——_ _—_— 
Thereremaines MS 4>deg'33 31, 


Now the fide MS, and the perpendicular 
Z M being knewne, you may(by the ſaid 


ninth Se&ion of the fourth chapter of this | 


booke,) finde our 

The angle oppoſite to the perpendicular 
MS 7Z,or tit which was fought-for PSZ 
gl.dcg.6.6, 


; 4z deg 29.59 | 
You may find the perpend.Z.M 22 deg-11.47 


Ss GDP 
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And the fide thai was (ought Z, 47 deg, 
Andthe angle MZ 5-—-—— — 67 de-38.1t 
Which being added io ÞP ZM——-52 4de.46.38 


MatesP ZS the angle fought 120 de.24.49 
You haue therefore three paiis which you 
ſought for, found by heipe ot the perpendj- 
cular Z M of the former ficure. 
You may alfo ftinde the ſame by helpe of 
the quadrant ZH in the latrer figure. 
For bauing P Z giuen 34 deg. 
AndZPS,or ZPH ——; deg. 1s. 5g. 
You may finde by the fame 9. SeRt.of the 4, 
cbap.of this booke, . 
The angle Z  P=——2: deg-I1. 47. 
And theanglePZH —14: deg. 46 38. 
And the fide ÞP H=— 116 deg 26. 24. 
Our of w** PH ſu-rraQ PS 69 deg. 
there remaines the ide SH 47 deg, 26. 29. 
| Which fide SH being now had, together 
wichthe angle ZHP 22deg.1t 47.you 
may alſs(by the ſaid 9 Scion 0 fthe 4 chap« 
of this book) finde our 
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The angle HSZ 148 deg.53.55- 
And the remainder 

therof to a ſemicir- _ t deg &F that 
ele,the angle P'S Z. was ſoughefor. 


And the fide $ Zn ———=—47 deg. that was 
ſought for. *s 
And laſtly the angleHZS 21 deg, 21. 49% 
which being caken our 2 dew. af 538 

a of Hz -: ; = - - + Gs 
There remaines Þ Z S———1 20 deg 24 49. the 
ether angle that was ſought for,in all poynts, 
a5 before. 


An Admanition. 


Niwiewion ofthis example, nine dinerſe 
queſtions 
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queſtions may be reſolued both of this, and 
any triangle. For by the F.leuation of the Po'e, 
and the houre of the day, and the dechzation of 
the Sunne that day, being giuen, there is had, 
as afore: 

x The Azimuth of the Sunn, 

z The height of the Sunne. : 

3 The angle of poſition of the Sunne :allo by ha- 
uing the declination of the Sunnegthe angle of the 
Sunnes poſition,and by height giuen, you hauc 
4 The Sunnes Aymuth, 

s The Elewation of the Pole, 

6 The bonre, or houre arch, 

Alſo if you haue the height of the Sunne, bu A- 
Wmuth,and the beight of the pole giuen, there 
is found, 

7 The houre of the day. 

3 The declination of the Sunne, 

9 And tbe angle of the Sunnes Poſition. 


The ſecond example of two angles 7iuen, and 
the ſide betweene them, 


wo angles in the figures going afore, be- 
ing giuen, to wit, 

The boure angle 7ZPS 4 deg.2g. 59. 
& the eximuth of the ſun Þ Z S. 120 deg24 49+ 
with the ſide between 
them, being the comp, SÞ Z 34 deg. 
of the poles elcuation 
The other 3 parts are ſought out. For as a- 
fore, . 
Hauing firſt given Z M. 22. deg.11 47+ 
And — PM. 26 deg, 26 29. 
And the angle —Þ Z M.$2 deg, 46. 38. 
w®' being raken out of P ZS.120 deg. 24 49+ 


there being left remai, MZ 5, 67 deg. ar 
'Y 


Aarti 
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By which MZ S,and ZM, alcady known, 
there ſhall at length be found, | 
The fide Z.S — 47 deg. the fide 

ſought for, 
And the angleZS M, or ZSP.31deg 6.5% 
the angle ſought for, 

And the fide MS, 42.deg. 33- 3ts 
which being addedio PM. 26 deg,26. 29. 
the ſide remaineth—=P $ 69 deg which was 
ſought for, 

And theſe you haue by meanes of the per- 
pendicular of the former figure. Ila like man« 
ner you may hnde the lame by helpe of rhe 
quadrant of the latter figure. For they are 
found by the ninth Section of the fourth 
chapter of this booke. 
by hauing giuen the angle PH Z.32,de.1 1, 47 
And the angle =——P Z H.142.dc.46.38 


Our of which the angle EF 
giuen P Z S being giue Wo ms oc 
There remaines - S ZH.3z de.21.49 


which together withthe angle PH Z. now 
knowne, all the reſt of the parts arg brought 
forth. viz. 
PZ, 34deg. 
ZPS. 4: deg. 59. 
PS, 69 deg. 
PSZ. 31 deg. 6. 5» 
SZ. 47deg. 
ZSH. 148deg.$3.55- 
SH 47 deg.26.29- 


An Admonition. 

N imication of this example,nine diuerſe 

queſtions of this and of any other triangle, 
are reſolucd, 

For the houre of the day , the Eleuation of the 

poce, 
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pole. and ihe ſuns azimuth being giuen, there 
ks had, 

1 The declination of the ſunne, 

2» The ansl of the ſunnts poſitzon. 

3 Tb heght of the ſunne. 

Alio, the -2u-e of the day, 
gbe ſunne, an4 angle of the ſunnes poſition being 
giuen, there is nad, 

4 The height of the ſunne, 
5 Theſunnes a%;muth, 
6 Thebeight of the pole, 

Alſo, the anele of the ſunnes poſition, the bright 
of the ſunne,& his azimuth bcing giucn, there 
is had, 

9 The height of the pole, 
$ The boure of the day, 
9 The declination of the ſunne. 


"i 
The third example of two fades giuen whereof that 
whach is neereſt to @ quadrant, ſubtendeth 

the angle given. 


” the figures fore, lerrhere be given 

-"—_ The fide =P Z, 34 deg 
nd that which is necrer 

then irto a ny = wet] Z'S. 47 degs 


Wirh that anglc _—_ ZP S.42 de. 25.5g- 


this fide ſubrendeth —— 


By the 9 SeR. of the 4.chap. of this Booke, | 


ler chere be ſought out 
The fide Z M 22 deg: 11 47 
And th: angle P Z M 52 deg. 46.36. 
And the fide P M 26 deg. 26 29, 
And in like manner you may hauc 


ZSM 31deg, 6.5.0r ZSP | 


the angle ſought for : which is moſt cerrain- 
ly known (by ihe z Sent.z.chap.of this book) 
12 


the declination of * 
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to be leſle then a quadrant, namely, that ir 
isz1 deg 65 ..ad that it isnot 148 deg.53.5F 
Alſo you may _ MZS 67deg.3. 


the angle — 
which being addedro PZMygzdeg. 46.38 


makes the other angle==PZS 120 4de.24.49. 
which was ſought for, 


Laſtly,you ſhall haue : MS 42deg.3%. it 


the eaſc —— 
Which being added ro MP 26deg.16. 39 


G— 


makes the ſidemmn PS 69 deg. which 
was ſought for. 
No otherwiſe (if you will) you may find out 
the ſame by helpe ofthe quadrant ZH of the 
latter figure, 

The fourth example, of two giuen ſides, whereof 
that which 75 leſſe neere a quadrant ſubten- 
aeth the angle tiuen, and that wick 4 
neereſt, ſubtendeth ar angie of the 
hinde giuen ney. 

dmir there begiue . 
A the ſides ne 5 47 UG 
And that which is not 
_ a mag Es PZ 34dcgs 
with that angle which ;0 
thi ſabrendech F 2SP zz deg-6:9 
And ler it be giuE,that the angle'w*©® ZS tub- 
rendeth,thar is the angle SP-Z,1s by kind lefle 
then a quadrant : therfore the perpendicular 
ZM being let down from Z ro & baſe PS(as 
before)or the quadrant Z 1(as here) ſubren- 
ding the giuen angle Z S P. By the g SeRt. of 
the 4 chap ofthis booke, ler the ocher parts 
be gotten (as for exercile and varieties lake) 


by the quadrant of thus figure, Z I, you may 
get 
The 


_— __ Ap - ent 


The ſecond Broke, Crnp.y 
in 


66 


F 2 


P | 


The angle Z I S—22 deg, 11, 47, | 
And————lZS—157 deg. 38.11. | 
And 5 lnn—132 deg.33.31, | 
and in like my; IP Z-—137 deg.z0.-t. 
you may haue 
& byconſequent} S Þ Z.mm 41 deg.29 59 
the angle —— 
that was ſought for, 

Becauſe by the giuen poſition,ir is expreſ- 
Iy declared to be lefle then a quadrant : 0+ 
therwile exccpr the ltinde theryt were giuen, 
it would be vyncerraine (by ihe 1.SeR, of the 
3-chap, and the 5 ſet, ofr\1is chap.) - for it 
might otherwiſe hauc heen 137 deg.30.1, 

So allo ſhall you m_ 1ZP, 37 deg.1s, _ 


the angle 
which being taken out of | Z S.157 deg. 38.11 
there remaines the ,———————— 


a. 


other angle ſought.  P ZS.120 deg. 24.49 
To conclude, you £_.1P., 6: deo.22 21 
Qt owe $ 3 $33 3t| 
Which being taken _ S. 133 deg.33-31| 
our of 
There remaines=on———PS, 69 deg, the 
ſide thar wos ſought for. | 
You ſhall alſo hit the ſame markes (as'it, 
were) if you ſecke the account or number | 
of the-parrs, by helpe of the perpendicular 
Z M of the firſt figure, 
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An Admonition. 

Y imitation of the third example going 
before, and this fourth, there are. reſol- 
ued cighteene diuerſe queſtions of this and 
any a criangle.For(as it isin the 3 exam- 
le) the berght f the pole,the height of the Sun,& 

Youre of the day,being giuen, there is found, 

x The Axtimuth of the Sunne. 

2 The angle of the Sunnes poſition, 
3 The declination of the ſunne. 

Alſo, the Eleuation of the pole, the beight of 
the ſunne, and the angle of the ſunnes poſition be- 
ing given, (as in the fourth exawple ) there 
are found, 

4 The Azimuth of the ſine, 
5 The hoxre of the day, 
6 The declination of the ſunne, | 

Alſo,the beizht of the ſunne, the declination of 
the ſunneand beire #f the day being 2\nen,there 
is found, 

7 The anele of the ſuxnes poſution, 
8 The Azimuth of the ſwnne, 
9 The Elenation of the pole. 

Alſo,the height of the (wane, the declination of 
the ſunne,and Azimntb of the ſunne being giuen 
there is found, 

10 The anele of the ſunnes poſution, 
11 The houre of the day, 
12 The Eleuation of the pole, 

Alſo, the declination of the ſunne, the Eltuation 
of the pole, and the anzle of the ſunnes poſution be- 
ing giuen,there is found. 

13 The Azimuth of the ſunne, 
14 The beight of the ſunne, 
15 Tre boure of the day. | 
Alſo,the declination of the ſus, the beight of the 
pole,ch azimuth of the ſun being giuen,you = 
Th 
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16 The honre of the day, 

17 The angte of the ſunnes poſition, 

18 The beight of the ſunne, | 

| 

The fifth example of two angles giuen,the neerey | 
whereof to a quadrant is ſubtended | 

by the ſide giuen, 


| fokng Triangle PZS of the firft 'Dia- 
gram, 
Lec the angle” PSZ 
bee giuc nemo 
And SPZ which is nee- 
rer then it to a qua- Commmey 2, 29. 55. 
drant - . 
With the fide Z S ſub- 
rending the ſame 


Our of which P SZ, 
and $S Gs is found i — 
perpendicular SM 


By the g* hd ofthe 4*® of this booke,) 


1 F* 


wm_4”7, 0, 0", 


of the quadrantal, 
SZ M, tO Wit, 


And the ſide 


And the other parts 
po ZS.67, 38, rt, | 
w— MS, 42. 33.31 | 


As allo by this perpendicolar,wich the an- | 
gle ZP S being giuen, or the angle ZP M, 
all the partes of the quadrantall Z M P | 
are found. 

As fiſt the fide ſought for PZ. For this 
is moſt cer:ainely knowne ( by the ſecond 
Sentence of the firſt Chapter of this book) 
to belefſe then a quadrcanc, namely, that it 
15 34,and not 146, 


Thca 


Cuz 


; 
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Then we haue P ZM, 52, 46. 38, 
Wech being added to "SZM: 67,3 «4A 
there is madethe angle P Z $220,24, 49, 
Laſtly,there is alſo had PÞP M. 26,26, 29, 
Wei bcing added towmnneM.S; 42, 33, 31, 


| Therc is made the "Y PS. &9, 6. 6, thar 


ther fide, 


| was ſoughtfor. 


You may alſo finde out theſe parts other- 
wiſe(if you wil)by the two'quadrancals of rhe 
figure next going before, ZIS, and ZIP. 


The ſixth example of two giuen angles, whereof 
that which i« not neereſt a quadrant is ſubtended 
by the ſide given, ad that which is neereſt, it 
ſubtended by a ſide,whoſe kinde 
onely 1 einen, 


Of the triangleP Z S of the firſt figure, 
let there be given, 

The angle, ZPS, 42,29, dd 
And that which is not fo : "oy 2 _ 
neere to 2 quadrant air} ZSP.z1,6, F, 


With rhe'ſide m_ m——P 7, 34. 0. 6, 


ding the {ame 

And let it be knowne that the fide ZS, ſub« 
tending the angle ZP S, is lelle then a qua- 

drant, TEL | 
By theſe thus giuen,let? - a4 24 x5 47 
the -—— fought for. $2 20 T4F 
And the other parts of the quadrantall 
PZ M. - 
To witthe angle P Z M. $32, 46, 38, 
And the fide =P M. 26, 26, 29, 
As alſo by this perpen- * 
dicular, rogerher with $ZSM Or ZSP-31z6,5 
the angle giuen —m——— "I 


69. 


tn. ren dit ee. and. dr er. 


40 
Leral] the parts of rhe quadrantal ZM S 
hens | 
As firſt the debred fide ZF 47. 6.86. be- 
cauſerhat by poſition giuen, ir is expreſſely 
declared ra bee Jefſe then a quadrant, other- 
iſc it might hauebeen here r33.For(by the 
EN Chap 3 and 5 ofthis bcoke) it is vneers 
raine, except the kinde thereof be exprefſes 
ly giucn, . 
Then the angle M Z S-67. 38. 13 
which added to the avgle MZ Pg 2, 46. 38 
Maketh the angle Þ Z $.120. 34.49 
which was delired, 
Lalily,chere is allo Te 49 
obtained F 5M. 4133-38 
Which added to the fide——P M. 26, 26,29 
Maketh the baſe defhred-—— PS. 69, 6, 66 
You may alſo moſt caſily ger the (ame parts 
ot of the two quadrantals F HZ, and SH Z 
of the ſecond figure. 


An Admonition. 


Y imitation of the 5 example going afore, 
and this ſixth, x $ ſcucrall queſtions of 
this and any other Triangle are reſolucd. 
For (as in the fifth example ) out of the 
Angle of the poſition of the ſurne,the houre of 
the day, and htight of the ſunxc being given, is 
gotten, 
x TheEleuation of the pole, 
2 The Azimuth of the ſunne, 
3 The declination of the ſunne, 

Alſo (as in this fixth example) by the houre 
of the day, the angle of poſition of the ſunne, and 
beight of the pole being giucen,there 15 yrnny 
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4 The beight of the ſunne, 
5 The ſunnes Azimuth, 
s The declination of the ſunne, 

Alſo by the houre of the day, the azimsth of the 
ſunne, and the bcight of the ſunne giuen, there 
be gotten, 
| 9 The declination of the ſunne, 

' 18 The angleof the ſunnes poſition, 
| g The height of the pole, 

Allo by the houre of the day,the Azimuth of the 
ſunne, and the ſunnns declhnation giuen, you 
have, 
to The hezght of the ſunne, 

11 The angle of the ſunnes poſition, 
Iz The herght of the pole, 

Alſo by the Azimuth of the ſunne, the angle of 
theſurnes poſition, and the declination of the ſus 
piuen, there bee gotten, 

13 The height of the pole, 
14 The houre of the day, 
15 The beieht of the ſunne, 

Alſo by the azimuth of the ſunne, the \angle of 
poſition of the ſanne, and height of the pole gi- 
wen, there be gotren, 

| 16 The declination of the ſunt, 
| 19 The boure of the day, 
18 The h::ot of the ſunn®- | 

And ſo by the method of this Canon onely, 
. | foure and fiftie ſcuerall qu eſtions of the 

ſame triangle, not being quadranrall, are re- 
| folued, The reſt ſhall bee reſolved hereafter, 

By theſe therefore it is manifeſt, that of two ate 
gle,and their ſubtending ſides, three being guuen 
the Logarithme of the fourth of them at the leaſt, 
ſhal be made known euen without any deſcription 
| atall of the quadrantals, For out of the ſum of the 


Logarutbmcs of the angle and fide adzoyning there- 
to 
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to being giuen, ſubtrat the Logarithme of' the 
third thing that is giuen, and thence ſhall come 
#be Logaritbme of the fourth that was ſought for ; 
3d that fourth it (elfe ſhall alſd be made hnowne 
if the kinde there of be not vakhnowne, 
As may be percciued by the third, fourth, 
Efth, and fixth examples going before, For 
of the angles of the baſe, Z PS, and ZSP, 
andof their ſubrending leggs Z S, and ZP, 
Jer three bee giuen, (for examples ſake) 
The legs Z S.47 deg. and his Logar. 313858 
_ > Pg4ceg and his Logar. 581261 
W e angle adioy- | 
ning,Z P . 29, * & ls Logar. 295296 
added to the Logai, of Z P laſt mentioned, 
Their ſurame is, - —þ 973433 
(which is rbe Logarithme of the ſecret ayd 
ſuppreſſed perpendicular Z M, or of the an» 


gleZHS,orZ1P.) 
Our of which an nnd 212.858 
the Logar. of Z —_ 
There remaineth they quam. XL 660 
Log.of the 4*" ZS p.$ TER 
that was ſought for, 
Therefore the ſame fourth it ſelfe Z $ P. will 
be 31. 6. 5\, Becauſe (by the ſecond SeCtien 
of the third chapter) it.is proucd to bce lefle 
then a quadrant. 

Now contrariwiſe, 
There being igiuen Z5 FEE 
34 deg. Fis Logar. 4 Tang 
AndZS 47 deg. and his Logar. + 312858 
w*Þ® the angle adioyning } 56 
thereto ZSP, 31,65. & his Log,660575 
added to the Logarithme of 
the ſide laſt mentioned, Z S, 


The ſumme 1S mw —_ ——_— 
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Cur of whichake the Log.of ZP +531265 
Tere will. emaine the 

Le arithne of the 4*> 4 ſds 
che was ſought for : that 1s, ZPS, whoſe 
ara (by the 3 Se. 3.Chap.) is yncertaine 
whkrher it be 42, 29, 59, or 137, 30,x,cxcept 


it le knowne by poſition giuen whether ir be 
greater or Jefe then a quadrant. 


Of not-qua1rantals which be pure,” 
CHap, VI, 


ltherto wee have ſpoken of 
F intermingled parts giuen 2 
F now follow ſuch parts as 
are pure. 


WY They arc pure when the 


< t three parts giuen are of the 
mn ſune kindeand they are either 
three ſides giuen, au4 the angles are ſonyht for: or 
the three angles giuen, aad the ſides are ſought 


or, 
q An Admonirtion. 

Altbovgh the pare parts are the former in ve- 
gard of their fimplicitie, yet for their difficaltie 
they do wartbily take the latter place. 

In Sphzrical: Triangles, 

Half: the baſt, and balfe tbe difference of the 
legs being taken together, and the Logarithme 
th:reof;, and the Logarithme of the difference of 
them being added tegether;and oat of that ſummer, 
thc ſumme of the Logarithmes of the l:;5 being 
ſubduftd, the balfe of thet which remsineth 4s 
the Log arithme of balfe the vertical angle. 

Becauſe Regiomovtanw in the ſecond chap- 
ter of his Gfch booke of Triang!cs,and o:kers 


d9 


#. 
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do teach,that as the reftangle' coaprebeded = 
der the right ſines of the legs, 15 te th, (quare of Ve 
whole ſme : ſo the difference of the ve (2d ſincof 
the baſe,aud difference of the legs is to thn werd 
fone of theverticall angle, Secing alſo as wat 
difference is to this ver ſed finc: fo is the r&- 
angle made of the right fines of the ſumane, 
and difference of the halte baſe, and hi\te 
difference of the leggs, to the ſquare of the 
right fine ofhalfethe verticall angle(for this 
laſt re&angle is to that difference of the ver- 
ſed fines,and this Jaſt ſquare to thar verſed 
fine in a 5000000! 914 p; oportien, the whole 
fine being 10060000) iherefore it thall fol- 
low, that as the refang/e contained vader the 
right ones of the leges, 1s tothe ſquare of the whole 
fone 5 fo ſhall tne reftangle made of the right faies 
of the ſuamme and difference of the half baſe and 
balfe difference of the leoz5 ve to the ſquarevuf the 


rieht fine of balfe the werticall angle, And by | 


conſequent (our of the Corolarie of the (ixx 
Defniricn of the firſt Chapter, & the fourth 
Propofition of the ſecond Chapter,and thud 
Problem of the fife Chapter ftirit Booke) The 
ſumme of the Logaritbmcs of the (2365 ſubtrafied 
gut of the Logarithmes of the ſumme and d'fe- 
rence of the halfe baſe, and ba'fe difforence of the 
leges, leaueth the double of the Logarithme of balf 
the verticall angle, as 15 abovelaid, 

Secondly, balfe the baſe,and halfe the aggregate of 
the legs being taken together, and the Logurithme 
thereof, and the Logarithme of the dijjerence of 


them being added together; e- ont of that ſwmme,. 
the ſumme of the Lozarithmes of the legs being | 


ſubtrabied, the halfe of that which rematneth ks 
the Antilogarithme of balfe the vertica(l angle. 
For the ſumme of the Logacuchmes of the 
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ſumme and difference of the halfe baſe, and 
halfe ſumme of the legs of this propoſition, 
hath no other proportion to the ſurmme of 
the Logarithmes of the ſumme and diffe- 
rence of the halfe daſc, and halfe difference 
of rhe legs of the former ' propolirion , then 
the double ofthe Antilegarithme of halfe the 
verticall angle kere,hath ro the double of the 
Logarithmc of the ſame halfe vertical] angle 
before : The demonſtration whereof belon- 
gerh to another place, 


An Admonition. 


]Þ* Sphericall triangles alſo,we take the true &> 
Alterne baſe in the ſame ſence as before in 
right lined triangles, that 1s, the one for the ſham, 
and tegther for the difference of the caſes, 
Thirdly,the Differential ef the aggregate and the 
Differential of half the difference of tbe legs being 
added topether,and out of the ſumme thereof the 
differential! of balfe the true baſe being ſubdu- 
Hled,there will remaine the Differentiall of balfe 
the Alterne ba(e, 

The fundamentall reaſon hereof is, be- 
cauſe thar zs the Tangent of the true halfe baſe 
is to the Tangent of balfe the ſumme of the legs, 
{o us the Tangent of halfe the d;ffcrence of the legs 
to the Tangent of the Alterne balfc baſe. For the 
Logaiithmes of Tangents are the Differenti- 
als of their arches, by the 22 and 25 Sc. 
3.Chap.1.Booke. 

And therfore ſhall that equalitie of the Los 
garithmes or Diffcrentials follow this analo- 
gic of the Tangents (by the 4 Prop. 2, Chap, 
I. Booke.) But becauſe the readers hereof 
wil perhaps require of me the demonſt;ation 

z of 
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of this fundamental! analogie, or proportion 
of Tangenrs (hitherco vnknowne) I will here 
therefore ſhew the ſame, ſo farre forth as 
the ſhortneſle of this abridgement will per- 
mi 
Letthe Sphzrerherefore A FPG lye vp« 
on the flat ſuperficies H1K Q, that they may 
couch each other in the common poynt A : 
from which by the center of the Sphzre @, 
let che right line A © Þ be raiſed, cutting the 
ypper halfe of the Sphare in the poynt P, 
and fo A®P ſhall bee perpendicular to the 
plaine or flat HI K Q, Then from the angle 
A,let be deſcribed vpon the ſuperficics of the 
Sphzre, the wiangle A > , ſharpe angled in 
»,07 Ax pbluntangledin #,and the ſemicir« 
Cles Ax P,and AzP,or A&P beingdrawne 
forth, raking > for the pole,according to the 
diſtance a y,ora& which is cquall thereto, 
draw the Circle « o) £5, cutting aÞ in «,and 
>Ain4,and AZ y in the poynts # and y, 
From the poynta to the Arch A#> ler 
downe the perpendicular Arch > u. Here 
therefore A> ſhall be the greater leg, and y 
or>rheleſſe leg, Az and A Prhe Pie the 
one true, the other alterne, A the diffe- 
reftice of the legs, and As the ſumme of the 
Icgs, becauſe a» and> o by the confiruttion, 
are cquall tothe lefic Jeg a 3 or x #, This be- 
ing donc,and ſuppoſing P to be in Reed of an 
eyegoT ſome lightſome body,from the ſame P 
to the flac lying vnder HI K Q, let downe 
the beameP z, curting the flatin c, and the 
bearme Þ & cutting the Nlat in b : and becauſe 
+6 A arc in the ſame plaine or circle with rhe 


lighrlome body P, their ſhadows £6 A (all 
bc in the ſame 11ght hae, 
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Likewiſe from the ſame poynt P to the 
ſame plaine, let downe the beame P,, cur- 
tingthe plainc inc, and the beame P & cut- 
ting the plainc ind, and becauſe es) Aarein 
the ſame plaine and circle with rhe lightſome 
body Þ : therefore their ſhadowes e d A ſhall 
be inthe ſame ſtreight line, Moreouer, be- 
cauſe P@ A is perpendicular to the plaine, 
therefore the triangles PAdand P Ae, and 
PAbandPAc arcright angled in A: and 
therfore allo A dis the Tangent of the angle 
APA or APd& Ae the tangent of the angle 
AP« orAP e.Soalſo Abi: the rangent of the 
angle AP 4,or A PbandAc is the Tangent 
of theangle AP yor APc ſuppoſing PA to 
be the gnomon or whole ſine. And becauſe 
Ad is the Tangent of the angle AP 9), and 
AP#is the halt: of the angle A@#}, (by 
th 2:9 Prop, 3. Eucl, becauſe this angle isin 
the center, and that in the circumference) 
therefore Ad is the tangent of halfe the an- 
gle A ® 4), or which is the ſame of halte the 
Arch A «|, which is thc halfe difference of the 
|: gs, Likewiſe becauſe Ae is the tangent of 
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the angle A P 4, and the angle AP* in the} 


circumference is halfe the angle A © +in the 


center, therefore Ae is the tangent "—_ 


A ®4, or of halfethe arch A«, which is the 
halfe ſumme ofthe levs, In like manner 1n! 
the baſes true and alr-rne, A bſhall bee the! 
Tanvent ofthe angle AP p, or of halfe the| 
angle A©F,or of halfe thearch A # which is| 
the one halfec baſe : and A c ſhall be the Tans 
gent of theang!l: AP, or ofhalfe the ar] 
gle Az, orof halfe tbe arch Ay, which 
the other halfe baſe. Now ſceing it hath been 


ſhewed that Ab is the Tangent of one of oy 
halt 
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halfe baſes,and A c the Tangent of the other 
halfc baſe,and chat Ad is the Tangent of half 
the diffccnce ofthe legs,and Ae the Tangenc 
of halfe the ſumme of the legs. I ſay,thar 

As A b the Tanzent of the true balfe baſt,ig to 
A e the Tanzent of the halfe ſumme of the legs : 

S9is Ad the tangent of the balfe difference of 
the legs, to Ac the tangent of the alters halfe baſe, 

Oc contrariwiſe, by making the true baſe 
of the alrerne. 

As Ac the tangent of the trae halfe baſe,is to 
Ae the Tangent of the halfe ſumme of the legs: 

Sous Ad thetanzent of the balfe difference of 
the legs,to A b tue tangent of the alterne balfe- 
baſe. 

Which 1 proue thus : If the poynts b e de 
be in the ſame circle, then as A bisto Aefo 
is AdtoAc, And comrariwiſe, as wee ſaid 
eucn now(by 36 Prop.z and 16 Prop. 6.Euct. 
Bur the poyntsbcAd efall inthe ſame circle, 
For the ſhadow of any circle deſcrivedin the 
ſuperticies of a ſphxre comming from a 
Iigh f-m2 body in the ſame ſuperhcies which 
1s nvotin the circumerence of the circie,ma- 
keth a circlc pertcotly round m the P.ainc 
perpenlicular to the right line which goerh 
from re 1:g'ufome body by the center of rhe 
ſphere, as 1t is manifeſt out of the Optickes, 
& milking of the Alry/2vet and by Aollonius 
in his 1 book of Conick ſe&ions prop.y., But 
here the circle 1-2 * is deſcribed in the ſuper- 
fcies of the Sphare, and the |ighr{ome bo- 
dy Þ is without the circumference of rhe cir- 
cle, andthe right line that goeth from the 
ſms by the center (thatis P ® A 1s perpen- 
diculir to the plaine) theretore the ſha- 
dow of that circle which fallcth ypon the 
E 4 poy nts 
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poynts 5 c e, isnecet{aiily circular, and pore 
fealy round. Therefore 

ArAvbistoAe,focisAdroAc. 

And contrariwiſe, that is, 

As the tangent of the true balfe baſe,is to the 
fengent of the halft ſunme of the lees : 

$9 is the tangent of the haife difference of the 
legs,ts the tangent of the alternc ba'ſe boſe, And 
by conſequent, the Differential of the true ha'fe 
baſe, ſubtraTed out of the ſumme of the Diſferen« 
tals of the halfe ſumme an balfe difference of the 
legs,ia equall to the Differentiall of the Alter ne 
balfe baſe, which things we yadertooke to de» 
monſtrate, 

Therefore three der of a Ephericall triangle 
being ginen, any one of the angles is had three 
Wayes, 

The firſt way is, That you make any fide the 
boſe (eſpecially that which commeth xeereſt a qua- 
arant) then 

Adde balfe the baſe and balfe the difference of 
the les together, and to the Logarithme thereof 
adde the Logarithme of the difference of them; 
ont of which [imme ſubdutt the ſumme of the Lo- 
garithme of the legs : and the haife of the remain- 
der is the Locarithme «f an arch , which being 
doubled [5 the werticall anele, 4n1ſo thereſt. 

As of the triangle PZS, ler the hde«P Z 
be piuen 34 Jeg. and ZS 47 deg. and SP 63 
degr. ler the an- z 
ples bee ſought 
our, and firſt the 
angle PZS C0- 
ning neerecit 
quadrant, wh, P g 
SP f9veg (thot 
15,the lide nut 
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a quadrant) ſubrendeth, Therefore ler this 
S P 69 be made the baſe : then 
Adde ©the baſe;P S—-34deg. 36 


To * the difference of 
the legs P Zand Z S — 
The lumme is 41 deg, 0. the Logar. 421504 
The differ, is 28 deg, 6. the Logar. 756147 


The famme is 1177651 
Adde the Logar, of the- 
leg Þ Z 34 deg-581260 ( 
To the Log, of ihe £980 
ZS 47 deg. 4312858 
SubrraQ A {ame oat 
bf the former famme,$ 2*7eſtis 203533 
whereof rake the halfe % 8 141766 
Web is the Logar. of &o deg.12 24 4 
and being doubled is 120 deg.24 49, "the ver« 
tical] angle Þ Z S that was fought for, 

No otherwiſe you may (if you will) finde 
out the other angles : but they (hall be found 
more ealily by yg Chap.y.of this bookegbecauſe 
(by 2 Sent. 3 chap.) they arc of a ccrtaine and 
knowne kinde, 


The ſecond way is, that any ſide (eſpecially that 


6 deg, 39 


ad ia 18 


— 


which is neereſt a quadrant) being made the baſe, : 
you adde haife the baſe, and haife the ſamme of” 


the legs together, and to the Lozarithme thereof” 
ade the I.ngarithme of the difference of chem : 
out ef which [umme ſuvdutt the (umme of the L- 
garithme of the legzes, and the baſfe; of the 
remainder is the Antilogarithme of an arch,wbich 
being doubled, is the verticall angle, andſ3 the 
re/t.. 
As of the ſame TrianzdlePZS 
Adde halfethebzſc PS. 346 deg. 16, 

= To 


- <> a—_—_ Vw 


19 


legs PZ,and ZS. —— 
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Tohalfe the ſum of the 


$40 deg. 36. 
Thc ſumme is75 deg 0, the Logar. 2258295 
The Differ, is 6 6 deg. g 2 the Logar, 34668 


The ſumme is  +229296 3Z 

Adde the Logar. of the - 
leg.P Z34 deg. 5381261 
Tothe Log. of the leg / 
Z 5.47 deg. + 3123858 
SubrcaQt the (ame our . 
of the former {umme, $ The es 2399506 

whereofrake 7 halfe rp" 699423 
We" js the Antilog.of 60deg [ 2624. £ 
and being donbled is 120 deger4, 43 the ver- 

ticall angle Þ Z S ſoaght for, 

The other angles, alhoug] 1 you may hnde 
after thifmanner, yer you {hall finde chem 
more eaſily by g Chap 5 of this booke, For by 
the ſecond ſenceace of rhe third Chap, they 
are of a knowae kinde, 

Tye third way is,that any ſide being put for the 
bat, you 2a. le the Differ ential of halfe the ſumme 
of the leg l-os, to the D ferenti Th of halfe the diffe- 
rence of the legs, and ſabtrat from the produtt 
the Differen all ofths true halfe baſe, and there 
ſhill come thereof the D*(ferential of the alterne 
halſe baſe. "The ſumme of w'ich balfe baſes } ts the 
greater caſt, and the difference the leſſe caſe, di- 
flinguiſhing two right-angled triangles, which as 
mak: brow: te both their owne parts, and all the 
parts of the triangle propoſed (by 9 chap. 4. and 8 


<h, rp. 5.6f this Looke, ) 


As the ſides of the triangle propounded 
PZS being giuen,as betorc, ler the angles at 
the baſe Z? >, ana ZSP be loaght for, 


ſumme is4-$94119 


haltc 


> ae A AS 
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Halfthe ſum : ; 
of th? egg $40 deg. 30. tac Differ, 157739 
AMES 


H 1lf the dit- 

ference of 6 6deg.zo.the Differ 2172127 
them iS —— — —— 
We<k added together, biing forth 2329851 
Frum which fubtratt 

the differ: of halfe $niz.z4.deg.36375018 
the true baſe P Z. _ 

And there will remaine © + 1954839 
Which 1s the Differencial of 8 deg. 3.31. halfe 
the aiterne baſe. 

Adde therefore together the two halfe ba- 
ſes, to Wit, 

Halfe the true baſe 34 deg.30 ©. 

and half the ajrern baſe $ deg. 3, 31. 

And they wake —42z deg..33.31. the 
yreatercale MS, 
1ake che one our 1 

of the other, 8 
lefſe cale Þ M. 
Therefore by helpe of theſe caſes, you 
haue now two triangles right angled at M, 
thitis PMZ,andS M Z, which do lay open 
bcth the perpendicular Z M, and the verti- 
call angles PZ MandSZM:or(ifyou will) 
” Z S(byg Chap, 4and8 Chap. 5 o: this book) 
Bur theſe things beiag omurted, let ys return 
TO 


—__O 
- _— 


reſts 26 deg.26.29.the 
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to the angles of thebaſeZPS, Z SP which 
vere fought tor, 
Adde the Differential of rhe 
cole P M. 26, 26 29 airead > -6g8x52 *\ 
fund (by 9 Sef.q Chap ) F des 
To the Ditfcremitall of rhe 
ccwplement of ? Z,which is &=——39;77t 
56 degioes ———— — 
There w ll come forth —+30478r 

Which is the Logatithme of the comple- 
went cfih- angle ZP S, which complement 
45 47 deg, 30, I, 

Likewi'7, 
Adde the Diffcrenciall of the 
greater caſe S Mgr Cc.33, jeSob-853 24 
already found by the g Sect. 
To the Differentiall of the 
complement of S Z, which is Cm=,þ 69378 
43 degrees — — 
There will come forth——+ 155194 

Which is the Logarithme of the comple- 
ment of the angle ZS P,which complement 
is 58 deg.53, 55. 

Burt here 1emember,thar northe parts P Z 
$44,andZ?$S,orSZ 47,and ZS P,buriheir 
complements, that is, 55 degr, and 47-30, t, 
end 43 deg.,and 5$ 53,55. are here called cir- 
cular parts, (by 2 Cha), 4. of this booke) 
Therefore the true angle ſought for Z PS, is 
4229.59. | 

AndZSPis31,6,5. 
As it alſo manitcRt by 8 Sell, Chop 5 of this 
D920 Ce 


Another example of the ſame tianele, 


Te am? ttiangle Þ 45 being placed +. 
Levine. 
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therwiſe, let ZS be the: baſe, and the ſides be- 
ing giuen,as betoze, let the avgle PZS bee 
ſought for. Therefore 


wo Þ 
69 
S x 
Halfe the ſam 


of the legs S P &51 deg.zothe Differ-228865: 

and Þ Zig— 

Half the diffe- 

rence of them $17 de.z6.che Dif. 154234. 
— 

Which added together 

bring forth the Dilſfer, '> — 

From w*® ſubtra&t the 

Diffcreatiall of halfe $43 de,z0-4-$3:349 


the true baſe S Z,viz.of 
And there will remaine 92529 

Wen is the Differential of 42 deg.z1.11. halfe 
the alterne baſe, 

Adde therefore together the two halfc ba» 
ſes,to wir, 

Halfe the true baſe 23 deg. 30, 0. 

And half the alterne baſe 43 deg, 21, ity 


And there wil come forth 65 deg. 51,11, the 
greater caſe ST, 
Take the difference of them 13 deg, 51,11,the 
Iclecaſe TX,or T Z. 
Adde therefoce the Difte- 


tcrqzall of the fame T Z \$==e 1074520 
18, $4, Lty VIL, —_— 
To. 


ZI 
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To the differenriall of rhe 
complement of Z P hich 6 
1356 degre:s — —_ _ 
And trom thence will ariſe + 680749 
Which is the Logaruhme of the  coinplement 
of the angle P Z 1 69 deg 35.11 
Of which anglePZT, ſccing the angle 
ſough, for PZ S IS rhe mide 0 A {emi- 
ciccle (which. alwayes happeneth when the 
a!terne baſe 15 greater ren the true) the an= 
gle PZ S mnſt needs be 120degr ecs, 24. 45, 
otherwile if the true bale excecd the alteruc 
baſe, the anglesPZT, and P ZS ſhall bee 
all one. 


apps. | 7 


As Admonition. 


) | atm have now three true wayes to finde 
out the angles by the fides giuen, by cue- 
ry one whereof three ſeucrall queſtions of 
this and any other triangle are reſolued; 

For by the eleuation of the pole, the height of 
the Sunn», and declination of the ſynne being 
giuen, they thar doubt ate ſartished concer- 
ning the queſtion: waercby either 

1 The Azimuth of the Sunne, 
2 The angle of the fituation and polirion 
of the Sunne : or 

3' The wk e of the day is demanded. 

Hitherto wee bane found the angles by the 
fades, 

It remaineth to finde the ſides by the an- 
pies, 

In any Sphericall Triangle the ſides may bee 
changed intq angles, and the angles into ſides : yet 
taking firſt for any one angle and bis ſubtendine 
fraethe remainders of tem 19 ſexncircle, 


[ 
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For example (a 
LetQRT be a 2 Dy 
| | angle, whoſe angles 
| | ler bee Q 47, R 111, 
and T 34- 

Let vs firſt take for 
any angle,as for R11t, 
his remainder to a ſe- \ 
micircle, which is 69 \g ut 
degrees. 

I ſay that theſe an- 
ples 47%. 69%, 344. 
may bee chan- - 
ged into lides, & 
the triangle 
PZS —__ 4- 415 
farc, and heere 
| now againe Cx- g 

prefi:d ſhall be 
made, 695” 
f Wherein ÞP Zis 34 degrees, 

: ZS is 47 degrees, 

AndPS is 69 degrees, 

As alſo of the angles of this repeared tri- 
angle (hall mutually bee made the ſides of 
the other: 

For the angle ofthis rriangleZSP 3146.5" 
| is the fide of che ocher criangle QR. 
TI And the angle of this ZP $ 42,29, 55.i$ 
the fide of the other R T. 
| And of the third angle of this triangle 
$ whichisS ZP 120, 24,45. the remainderis 
{ aſemiciccle thatis 59,3 5; ii, isthe fide QT 
of the other triangle, 
: The demonſtration whereof Bartholomew 
# Pitiſcus, Adrian Metis and others [cr downe, 
therefore | thinke 1 no necd 02 repeare the 
ans 


wo WT Y*D 


12 
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ſame in this ſhorc Treatiſe, 

From wyence it followeth,that the three angles 
of a Spherical triangle being giuen, the ſides are 
found by an eaſie connerſiox. 

As 1a the formertriangle QR T, ler the 
angles begmenQ47, R 111, and T 34, let 
the ſides be ſought, 

For any one angle,for example ſake,(as bee 
fore) forR 1ty, lettheremainder thereof to 
aſemicircle 69 degrees be taken. 

Then 47,69.34 being ſer for fides (as was 
done in the former triangle P ZS, by any 
of the three wayes aboue written, ſecke his- 
angles, and you thall tinde, 

Againſt the (ide 47,the angle 42.29.59. | 

And againſt the {ide 34 the angle 31, 6. 5+ 

And azain& the fide 69 (wiich wee put 
for 111) you ſhall inde the angle 120,24, 49+ 
Therfore in the triangle propounded, QRT, 

For the fide RT ſubrending the angle Q 47 
ſer downe 42 29 59. 

And for the fide QR ſubrending the ans 
glcT 34, ſerdowne 31.6.5. 

But for the fide QT ſubrending the angle 
R 111, ſet downe 59,35, 1t- 

Which are the remainder of 120 deg.24 45 
to a ſemicircle,becauſe before you rooke for 
I1t his remainder to a ſemicircle, that is 69, 
And fo by conuerfion you ſhal finde the ſides 
by the angles, 

An Admonition, 


—_—_— —_— —_—_ _—_—_ 


Vr of this finding of the ſides by the an» | 


ples giuen,three diuers queſtions of this 

and any other triangle wharfocuer are reſol- 
ved. 

Asin the triangle Þ 7 S ont of the houre of 


. . / | 
Weday, In; axinmth of tie $112, and the ang'2 | 


Q 
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af the ſite ex poſition of the Sunne,chis propokiti- 
on going before, giueth ſatisfaQion to the 
& queſtion, whereby either 


re 1 The height of the pole, 

2 The height of the Sunne, or 
1e 3 The declination of che Snnne is de- 
ct manded, 


Therefore (out of the8 ſe. of the former 
vo 5 chap.and the 7 & 13 ſeQ.of this booke) you 


9 haue the folution of 60 ſeuerall queſtions, 
we fall into any triangle : neither can there 

$ any moe varieties then rheſe ariſe out of the 

y manifold compoſition of any three parts, 

9: You haue therfore a perfeR & abſolute doe 


Qrine of criangles,as well Sphericall as Plaine, 
Tas CoNnCLYSION. 


NY therfare it hath been ſufficiently ſhewed 


that there are Logarithmes, what they are, 
) and of what ſe they are : for with helpe of them 
we haut both demonſtratiuely ſhewved and taught 
by examples of both kinder of Trigonometrie, that 

the Arithmeticall ſolution of any Geometricall 
| queſtzon may moſt readily bee performed without 

| 8r0uble of Multiplication, Dinutſion, or extraction 

| of roots. Yow haue therfore the admirable Table of 
| 

F 


Logarithmes that vw.1s promiſed, tozetber with tbe 
moſt plentifull vſe thereof, which if (19 you 
of the learneder ſort) 1 ſhall by your letters vader- 
ftand to be acceptable 12 you, I ſhall be incouraged 
to ſet forth alſo the way to make the Table, In the 
meane lime make tc of this ſhort Treatiſe, and 
£14e all praiſe and glory to God the big! Innexuter 
and gnider of all good workes, 
ihe end of the Treatiſe, 
Nw followeth the Table or Canon ef 
| Logarithmes, 


Deg. o 


— 


oO 


mi; Sines ex | Logarith Differen. |Logarith 7 Sines 
© | = nfraite. Infonite,. © \oooocorlh 
I | 291} [0142 $67/514256Y s Es 04 ſ9 
3 | 582/[74494197449421] 2 [99s 999999 818 
3 | B73) 70439527043956) no | 99999946 57 
4 | 1164 675627 567562.74, *7 | 9939993156 
BR 1454, 165331316533133 ___ _1-1,{ 999998 I\ss 
6 | 1745 (6350816350308 1.6,| 999998.6/;4 
7 | 2036 619665961 96657 2.2\| 999998. Olgs 
8 | _2327 Po631286063126 26) 2.8  999997«452 
9 | 2618] 5945345 5945345) 3:5| 999996. 7/51 
IO, 299g 583 9986 5339914 4-3 | 999995 9.50 
Ir _32$9! $744676($744671 J:2 | 999995-0.49 
Iz, 3491 $657665,5557658 62 999994.048 
T3] 3781] $577624 5577615] 7-3,| 999992. 847 
I4| 4072! 55 35145503508 8.4 | 9999914746 
15 4363, $4345225434513 _ 999999545 
16 4654, 5369984536997; 109 | 999989.2/44 
17 _ 4945] 5399360)* 309:43 12-3 | 999987.8143 
18 \ $236 F252302 *252.188) I3 $ | 999986.3]42 
19] 6527, F198r365198120 15.4 | 999984-7|41 
20 $848, $145343/51 46336, 17-0. | 999983.1 1140 
21) 61vy 5098054 509B0g5 vt 7, $99 381 de 
22 6399 $9515345041514 2:5\ | 999979 38 
23] 6690, 50: 7083'\5207060 _ 4 99997 7.6 (37 
2.4 6981! 4964524 4964499 34.4 99997546136 
25| 7272 4923703/4323676 2645] 999973.6|;5 
2.6| 7563, 4384483438445 4 2%7| 999971 434 
27 7854 4846743143 46712 3o9l £99969,: 33 
23) 8145 43193764810} 43' ZZ , 999966,8172 
29] 8436 47752 52864775250) $s 9999641 jl 
zo! $726 4741385/4741347 33.1 (hr 999961.9 ;0 
Mill, 
Deo. 89 


Deg 


- 


» O oy 


mij Sines jLogarith, Dfferen.) gerith.1| Sintt. | _ 
20 8726 Feiony: 38.1] 999961.9139 
21] 9917 4702596 708555] 4947 9999 59-312 
? 1) 9398] 4676849457 6805| __ 43.4] 999956.5/2 
33 9599 4646077 46031 46.1 99995349 27 
24 9890] (4516225/4616176] 48.9) 9999511 26 
35/1018! [4587239 4587189] $1.8] 999948.225 
36119472 14559009\f& 59 914 TEETER, 
37,1976; 453167114531613] $799, 999941 23 
28111054 [4525224 4504943] 61.1 9999329 — 
2911344 [499993%4478965| 64.4 99993572" 
4011635 4453713 3645 67.7 999933.3 O 
41 11926 4429022442595 | | OT 999928.91:2 
4z|12317] [4494925 [4404850 74-5) [999925 4/58 
43112505 $3908.31 78 21199992 1007 
44112799] 143 $3405 43 58326) 81.9) [999918.111” | 
45 13090 4335936433585 85.7) [999914.3j5 
4613380 4313954313860 $9.6} [999910.5114 
47113671 429245 314292360] 93-5 999906. 5j53 
48|t3962 42714014271304, 97+5| [999902.5}*% 
Ne4z53| 4250783425062) 101.6; lagg8g8. IT | 
5914544 42305$34:30477| _ 1958) [999894 112 | 
$rjt48z5 4107814210671 119.1} 1999890. 4 
Fl F126} |4I913644191250, 114-5 1999805, j 
F3'1 5416} 41723174172198 119.9] |9gg8$81.1 7 
ns OR —_ [nr 
5415707 415362741 53504 123.4 [999876." - ll 
$$/15998] [4135279/4135151 128.0/ 3998729 | 
$6162.89 4117263}4117130) 132-7 999867.3| 4 | 
$716580} [41 00664/4100527] 13745; [999862.5] 3 A 
$8/16871| 4032 175/14932032 142.4 99935 7.7} % 
$9[17162| [4065082/4064935} 147-3] [999853.7 — 
60.17452' 4048276:4945134 152.3 9999477 = 
M1734 


Deg. 89 


5 —— 


Coon yo re 


- 
. 
. [ 


tw.|*Sines. 1|Logarith, Differen, |L0garit.C| Siner. , | 
| 17452| 49482 764948124| 152 Df 
T7743\ 4031 74%4031591] 157 (999543 59 
18034 401549c{4015227| __152' [999837)f8 
18325] 3999492|3999324; | 168 {999832157 
18615 398374*|z983571] 1731999327156 
18907] 3963:4:|3968063j 179 9998u1]5Y} 2 
19197] 3942976/$99279Y 184 '99981654 
19458! 7937941937751 199, po9togh 
19779] 3923127392932] ® 2196 [ggg804)5% 
2007 2908531/390832 29] 2of| 99979941 
20361 2894144 3593937) 207) 999793|x0 
20652 387996138797 48' __ 273 273, 99978749 
20942 38659773865757 219 p99780g 
21233 3352186385 1960! 225! 99977144 
21524| 3838582 213838357) £2. 333] 999768/48] : 
21815] 38351613324923; 238 9997 Gul 46 
22106 3811918 3511674 24+| 199975044 
22396] 379388483798597! 251] 19997494 
22687] 3785947 3735690| 257) 999742) 
22978; 37732103772946, 264 19997364! 
23269] 3760634/3760363) _ 3711 999729 
23568 3743213(3747936' 278 199972 22/36 
23| 23850 (3735946373 5667; 284) 199971536 
23] 24141, 3723827 3723535) _ 391} 999708137 
24) 2 24432 3711853/3711555 299] 999701 
25] 24723 13702021/3699715 306 99969435 
26 25014 363832 73688014 —23} 99965 97134 
27| 25304 1676179 3676449) 320] 99960jz3 
x8; 25595\|3665343/3665015] 328]'99967230 
29 21286113654041$613710| 335 po9665pil 
30, 26177 364187 53642532 3431/999657)3 


De 


M. SHES, 
3043619 
31429'9 
$2 44201 


3344431. 


344473: 
$54, 274 
3645363 


37.456 74 


39 45944 
$9 45235 
4246525 
41 45516 


42 47 106, 


43 47397, 
44 47688, 
45 47978 
46 43269: 
47.48 559, 
48/48350/ 
49 4914” 
ſ0.49431 
$1. 49721 
F2 5oOT of 
53,9030, 
5450593] 
$5. 59883! 
$6 FII74 
$7.51464 
F8FL75F 
59 $2045, 
6052336 


Logarith, Differen. Logarit., 
3132252/3131300\ 
3125612/31246471 


311246; 
3105952 3104948 


311992163118038 
JLIT4A72 


3999434 30295467! 
3093;053.3092028 
Z05*672 3055629 


z 0503 +8 8} 30792 Tt, 


30749023!3072 953 


3067758 3066674 


Zo61 5324306: 2435] 
3055344 30542 233 
3949195 3048070, 
394 3033,3041 945 


3537009 3035857] 


303097 1 3029805 


3924970 3023799, 
3019005 3017810; 


3013075 zor186' 
3907 190,3005950 


00! 319 30coo8 3) 
2994241 


2995493 
2999701: 2938445 
2983940 2982 66l| 
2978216 2976920! 


2972524 2971212) 


2966863]1965537) 
296(233'2959892 
29556362 9 $4280! 


295007 1,2948699; 


| — 


Deg. 87 


| Ss | 
933, [999248 30 
965" [99993 5'29 


978 [999023 28 


991: 1999010 27 
1924 998997 26 


err £8999 »f 


10930 {998971 24 


_—_ > 588905 
1124 935876 17 
__ 1138 993*6216 
I152 998%48 r5 

1166; 998934 14 


_T180 99892013 


1194 99880612 
1209: 9987921x 
_ 1223. 199877710 
1238 998763' g 
1252 '998749 8 
1267 999734 7 
=} 9987 19, 6 
1296 998704) 7 
7317; (oo8690\'4 
1325, '998675| 3 
1341: 998660! z 
1356 '998645| x 
RR bp 

Mit 


= 2 
 _ 


'o 
T 
2 
3 


. 
$i 


6 $4079, EM 2915347 


7 

k. 
9, 
10 
x1] 


F2336| 
$2626; 
$2917 
$3207, 
$3498, 
$3788, 


543 7 


8] 54586 


54 3 


$5241], 
$5931 


Deg. 3 


wy.] Sines | Logarith. Differen, 


2930071 2948699 
2944535 2943149 


2939030 2937629, 
2933556 2932139 
M9253 12 2926671, 
2922697 2921249 


911954 2910475 
2906627 2905131 
2901327 2899815 
2896056 2 894528) 
2890812 2889267) 


I2' 55822 2885595 2484035 
13] $6112) 2880406 2878829] 
I4' 56402 2875243 2873650|_1: I593 95840845 
I5| 56693 2870107 2868497] 
x6| 56983] 2864997 2863371 
7; $7274 2359914 28582; 71, 


76 
T9, 
20; 


21 


ba 
24) 59 
25) 
26 


$7564 
$7854 
_ $8145} 
$8435. 
$8726 

_$99016 
$9306 
$9597 
_$9887 


2354857 2853158 
2849825 2848148 
2844818 2843125: 
28398352838125, 


2834878 2833151 


2829946 2828201 


2525038,2923276 
2820153 2818375, 
2815293 2813 497, 1 


27] 60177 2310456 2808642 


29| 65758 |280c852127990 


28] 60463 '2805643 28" bo 


30] 61048, [2736085 [2794218 


_ 18491 [9951523 


Dcg. 86 


Logarit.|| Sines 


1371 99862960 
1387 |998614's9 
1403'!s 99359558 
1418 998583 57 
1433) 199856856 
1449 99855255 
Ta6all99853757 
I 489 9985 21/53 
1496. 99350552 
1512) [998489|57 
1528 998473\50 
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34 


148097, 
148385; 


s ww WW a WW ©S 


361149535 
37.149823 
33150110 


39 150398 


A EAR AS IAG Er Be . fo. 


41/r50973 
rn 
4LIFI261 
43,151548 
| 4.151836 
| 45 152123 
46152411 
471152698 


Deg. 8 
Sins « Logarith.rDifferen.Logartt. 


147509, 


490.1 506861 


| A48|152986 

| 49153273 
30153561 
TI|153848 
52/154136 
13 154423 
_ LS 
54154710 
15,15 4998 
56155285 


$7|155572 
58 155860 
$9|156147 


60)1 5643, 56434 


—_— 


191183 1 
1909885 
[1207946 


148672| 1906009 
148960] [1904076 
35149248| 1902147 


!I 900221 


1888749 
1886850 
1884954 
1883062 
1881174 
1879290 
1877409 


1875532 
1873658 


$211884987 


— 


—m_—— 
190078 


898798] 11088 
(896814 ,STTIS) 


1890833 
1892857 


| Sines. 
'988016/30 
98897329 
988930/28 
2988887127 
9388843126 


11045 


11176 
I1219 


18908383 


1888914 


1886948 


1$83028 


bI263 
11307 
IT35I 
11395 


11440 


988800l}t5 


98875612 4 
988713123 
988669/22 


988625 


LL 


1881074 


1879123 


1877176, 
1875232 
[1873292 
1871356 
1869423 
1867493 


g988582'20 
988538119 
98849418 
988450117 
98840616 


— — = , 


98836115 
988317 14 
98827313 


11484 
11528 
IIfF73 
I1617 
11662 


11707 
I1752 
11797 


1865567 
13863645 
1861726 


1871788 
1869922 
1386805 

1$66199 
1864344 
1862491 
1860643 
1858797 
1856956 
):855127 


98922812 
98818411 
98813910 


> —— 


11842 
11887 
11932 


—— 


r8598r1) 
1357899 
1855991 


988094, 
288050) & 
988005) 7 


11977 
IZOZZ 


12065 


{854086 
1852185 
1850287 


12113 
12159} 
12204987870 4 


1848392 
1846501 
1844614 
1842729 


Deg. 8x 


r2250| [987824 3 3 
12296\(987779; 2 
{133431937734}. 
12388 (987688. 0 

Miu, 


2 


'Y | 


T2 


22 


SHaes 


A 
Ij{($672. 
2/1 57009 
31157 256] 
41157584; 
*$7870| 
6{(58158| 
TI!58445 
_dic58732 
9115902 
ro159307 
159594 
[4983] 
1316016! 
£41160455 


"D—_- Ca oa 


162178 
E1|162465 

16375 
23\;163039 
24/163 326 
25[163613 
26:163900 
371164187 
281164474 


476 | 
30165248 


— Deg, 


-— 


Logarith 
. 
[855117 
(85328; 
25145 
[349623 
847795 


[344159 
242345 
:$4053 4 
(838726 
($36922 
(835121 
(833324 
1831526 
(829739: 
(327951 
326166 
(824385 


(945977118 


($22607] 


0919061) 


(817292 
(Bl5527 
[$13765 
t$12007 
(810251 
[808499 
(806749 
(805003 


— 


Þ | 


| differen. Logerit. 


1843729] 
{$4845 
835971 
[937996 
(035225 
33358 
(831493 
(82963 2% 
i$27775 
t3825920 
(8249069 
($222 21] 


[820376] 
(81253 
316 097) 
[914562 
[913030 
($11201| 
1809376, 


(8208;32/1897553 13279 


18057} 

«So3928] 1 
[302104 
1800295 
1793483; 
179668 

[794883 
1793036 
1791291 
1789 50g 


—__—_ 
14091521 


17877110 


13134 


ah 


Deg. fa 


Sine | 


—— — — 


12388 987655 60 
12434 /987643'59 
12480 [937597 58 
I2527| (9875 5L57 
22573; [9$7506\56 
2629; |[987460's 5 
126*6| [98741454 
12713' 138736853 
12759 [35732252 
12806] j3872.75\51 
12353| |987229'50 
12999| [987 183/49 
987136148 
157090 47 
937043/46 
936997|45 
38695044 
43 
42 


— 


12947 
1299 4 
1304! 
13089 
13136 


— — 


\o 
-- 
Q 
& 

WA 


13231 


33327 
13375 
13423 


336714139 


186620ſ37 
186572136 
186325135 
936477134 
136429];3 
1863813 
18633431 
9862 236130 
dl, 


13519 
13567 
13615 
13664 
13712) 
1376: 


13809 


OD > CDT oo 


- ———— 


- —<— 


= $4405 bes | 


3916504) 
31165334 

33/16562 21 
33165903, 
34165195 
35166432 
36166769 


$7'167055' 


z5 
39 
4 
41 
42 
43 
44 


(67342) 
(67629, 
(67916, 
[ 6820? 
(68489 
1$38776 
[69963] 
451159349 
45169636 
47199923} 
49170209 
49170496 
t70783 
51/17 1969) 
$2.171356 
$31171643 


a Lone: 


54171929 
F5]l72216 
54173502 
571172789 
$$1173075 
$5173362 


Deg, 9 


Logarith.| 


iSot52 


1794592 
[73256 
1791146 
(7589428 
1787713 


(784291 


»\[r78258 5 


[730882 


[779182 


[77748 


Ws hv 


[767362 


Sr ——_ 
dr ty HH 


1764013 
1762341 


1799784 
[795050 


[7963239 


| ——_ 


ifferen.Logarit., 


S129, nes. ) _ 


r787711 
1735936 
173414} 


(782364 
t730587 
1778314 
[777943 
[775376 
[773511 


HIT FLTFO 
[769991, 
(7682365 


1756482 
176473% 
1762985 


175256 


749111 
1747339 


13809; 
13853 


ha 


13956 
14995 
1425419 
14103 


I4153 
14207 


14251 


14399, 


14359| 
14490 
14449 
14499 
14549 


14599. 
14549 


14709 


14750 
14800 


I4851 
I 4901 
14952 


1760673 
1759007 
1757345 


175568 5/1740530, 


1754028 
[752374 


1745679 
1743954 
1742241 


[738822 


[737117 


60li736481750723/1735415| 


15002 


15053 


I5104| 


I5155 
I 5206 


15257 
15399 


936286; 30 
33623829 
386189128 
4 wok 8 

| $86093)36 

986045|25 
135996124 
185947 C 
petoy— 


FR — 


38585027 
g985801;"? 
985752/'2 
9385793;78 
[98565477 
| 985605': m 
985556," 
985507} 
98545712 
98540853 
985358/58 


985209 

985159 — 
985109; 
985059 
985009 
984959 
98490 

984859 * 
209684808, "© 


MIN 
$0 


Fines | 


0 [t73648 
T 173935 
py 17422\ 


3 174507) 
4 174794 
5. 175080, 


6 175367, 
7 175653 
8 175939 
"Y 176226 
IO176512 
II176798 
rnd meme 
I2|t77085/ 
13177371 
141177657 

15/177943 
16178230 
19.1798516 
78178800 


19179088 
20179375 
211179661 T9661 
22179947 
23/18023 3) 
24180519 
25/1 80805 

26181091, 


27181377 
3.181663 
29181949 


3%82235 4 


| 


Deg. 10 


"4 


oo 


[= Ks wa Logerit. 
1750723'17354t5 39 


1749075 1733715, 15360 


$3027 32005 
[745787 1730324 
1744147 17 38632) 
(742519 1726943 


[739244 1723574 
(737615, 17218p3 


1733744171686] 
1731126 1715196 
[9295111713528 15983 
(727898/1711863] 16035] 
1726288|1710200 
172468 1/1708540) 


172307 


174987 5/1925257| 15618] 


|? 16088 


1706883? x 16193 


15411 


15463 
ISF15 
15566 


15670 
35723 


(735989,1720215| 15774 
1734365,1718539) 15826; 
| 15878 


15931] 


16141 


c721h726705228] 16246 


[719875/1703576 
17x8278/1701936| 
[716684/1700379 
1715093 


1711918/1695353) 


| 16299 
16352 


16405 


[1698634] 16458 
1713 504/1696992) 16512 


16565) 


(7103341693716| 16618 


1708753'1692081 


170717 5/1690445| 
1705599'16888 19) 16779 
1704025 1687192 1683? 


1702454 |1685568| 16887 


Deg. 79 


16725 


| = 


Fines, 
984808 


984605156 
984554'55 
ER 
9844525 

984401/52 
984350 
$4298 
9842474 
984196;46 | 
934144 
934092|4% 
984041 
ts 
p-3937 
983885 
683233 
923781140 
983729 
9383676 
983624 
983571 
983519 
983 466134 
983414 
983360 
983308130 
983255 


I— 


m Fines | 
391132235], 
3211382807 


33/133093| 
TRE 


35j1383665 
361183951 


37,134237 
RE 


Deg 


311182521|/1700887 


(169463 


- I0 


— 


Logarith arith. Differen. Logarit. 
(1702455|1635568| 16887 


1683946] 16941 


!699321]r6823 26] 16994 
16977581 680709] 17049 


6951971679094 

[677482 
11693084[[675872 
1169153011 674264 
16899801673659 


OO nn ———} 


(68843 211671056 
1686886/11669456 
1685343}1667858 
1683802}165626 
1664659 
1663078 
167919 [166149 


1677654[1659903 
1676125 


51188238 
2188524 
$3]1$8310 


ſ4]i89095 
F51i89381 
Fequ89667 
$71189953 
58190238 
551199523] 


bolsgo809.16564821637938, 18544 /981627 


Deg. 79 


1674609}1656737 
167308 5jref5r5h 
1671564[£653581 


17103 
17157 


[658319] 


17212 
17266 
17331 
17376 
17430 
1748s 


17549 
17595 
17650] 


17705 
17761 
17816 


| 


Sines. ) 
98325 5,30 
9832032/29 
983149)28 
983096|27 
9$304:/26 
982989/25 
Peaeeeps 
982828/3% 
9827745! 
98272110 
982667|'9 
982613;36 
982559/17 
98250572 
98245055 
982396) 4 
982342/12 


17871 
17927 
17983 


$2287% 
pea ex 
$2178.72 


(6700851652007 
1668529]1650434 
(66701 LE4BS6S 
1665503)! 647397, 
1663993/1645731 
1662486 [644168 


166098: 1642607] 18374, 381793) 
\1659479|1641049 18431 [981738 


18038 
13094 


18150 


18206 
18262 


13318 


$2123\ 9 
$2069! s 
$2014 7 
981959, 
981904 
991849 


» wales vw A 


1657979,1639492| 18487 81683] 2 


it 


19166F 
191951 
192236 
192522|| 


[92807 
193093 
192378 
193664 
193949 


awe Fatal LS O | 


we » ia S 
ws. © 


| 


194234 
194520 
[94805 
I95090 
195376 


hl bd wiz g - 
RJ Aa 1 Þ vw» 


*4 


x65946 
196231 
0196517 
196802 

22.197087 
23197372 
24197657 
25112794 

26198328, 


=} 
D_&o 


11 
Logereth D:ferenyLgartt| 
r65648:[t537938' 18544 
1654986[1636386| 18590 
1653493|16343836] 19657 
169200;[1633289] 


[1650514 
[1 64902?? 
162866 » 


164458 


164310; 
(11641632 


[16475 44 
1646096: 


195661] 


| 1649160 


————e 


11638689 
163722: 
1635756 
1634292 
16328310: 


— _ 


| 


| 


1631372 


_ 


(631744 
20] 


(G271214 


— — CO 


162405 1| 


622518 
[$20989g 
1619461 


(517935 
[616412 


Z 


(614891 


(613372f 


1629915 
11628460 
[1I627008 


162555" 
1624109 


1622664 


ods £ 


[610339 


— 


18714 

18770 
18827 
18884) | 
18942) 
18399! 


pag 


.11# 


bo 
931572159 
981516,59 
93 1460'57 
53140456 
$31349!55 
[981293 4 
98123753 
931185 'FS 


19056\981724)57 


9113, 


19171] 
\oSo9955 


19344 


19402 
19459 
19517 
16576 


(608827] 1963 4 


[607316] 19692 [980501 
| 19750 


160580, 
160430, 


1601320 
1619778 
1618333 
1616902 
11615466 


1614034 


$ 993681 {1612603 


1601294 
1599794 


—_— 


[596799 
1595305 
[593313 


1592323 


160279 | 


19809 


331068150 
98101 2/49 


[980615 


({98o01 56 


) [979983 
97 9935 


ofa? 

[4 *0J99 

950342142 

980785 

980728144 

9380672 
my 


989558 


43 


47 


45 


980443 
930396 
980329137 
980271 
980214 


980098 
980041 


39 
33 


36 
35 


33 
33 
38 


27 | 


34 | 


PE 
Min. | 


Deg. 78 


41 


> 0 in ww w4 1 AI GGwIO nM wmn A @guegOnn  wEja 4A G@w of 


4 


Deg 
m\ Simts. 
30]199368 
311199653 
32119993% 
JJ 200223 
34/2005 08 
35200793 


Ss KY 
Logarith 


612603 
[611174 
1609748 


1608323 
1606901 


freaks 
Differen, Logartt. 


1992323 
590835 
[589350 


comma 


1605481] 


SY 
351201078 
371201363 
3$8[201648 
391201933 
401202219 
202503 


292787 
203072 
203357 
203642 
103927 
204311) 


42 
43 
44 
45 
45 
+7 
43 
49 
$0,205066 


—  ——— 


204496 
204781 


$2. 205635 
ſ3 204920 


$4 206204 
$5/206489 
$6/226774 


$7,207058) 
$81207343] 


$9 20762711 


69,207914 


160406 


[601232 


159904L1 


19959397, 


1589395 


1537206 
I5855815 
I584425j1 


rl;og350 


[533937 
l {381652 
[539269 


1578887 


[1577508 
[F7612” 
153747)®0 
1573382 

972211 


1597902 


t 583600 


1587866, 
1586384] 
I 534904 
2]1 583426 
1602646|1531950 
1550476! 


[| Sines, 


29 279 
20339 


20398, 


20457 
20517 
20576 
2063 6 
20696 
20756 


15998201579005| 


1477535 
1576067 


1574601 


15673011 
| 


(560049 


1557162 
1555721 
1554282 
[F52540 
[FSI411 


1565846, 
1564395} 27450 
562944 z __ 


1579641 


2m 


20816 
20876 


20936 
20996 


5941941573137] 21056 


c59tz93.r57o2rsj 21177 
1568757; $1238 | 


21293 


21359]: 


2169 


24725 


—__ 


979925139 


97986729 
97930928 
[197975027 
(79692126 
197963425 
1979575[24 
'979517!23 
[97945922 22 
97939927 

19793412 
9792 +0 
379223/18 
979164 17 
1979105/16 
17994515 
[978986,14 
1978927/13 
'97 178867 1% 
[978808/"f 
2787492 
978589! p 
975039) 

978569] 7 


21345 


21910! 


I1971 
22035 


[548547 z20951[9731459 


Deg- 12 


m.] Sines. | 


207912 
x12o8196 
21028481 


Logarith.\Differen. 


Logarit 


Sines. [ 


1570641 
1569274 
1567908 


31208765| 


o 209059, 


209618 
20990? 
210187 


210472 
210756 
11311040 
211325 
211609 
211893 
212178 
212462 
212746 


109334) 


213030, 
191213315 
201213599 
21 
22 
23 
24]214735 
25j215FO19 
26|1215303 
271215558) | 

215872 


28' 


—— —_ 
————— c_—w__ 


i 


| 


21388; 
214167} 
214451, 


| 


| 


1565183 
1563823 
1562465 
1561109 
1559755 
558403 
1557053 
LS55705 


mer 


1554358 


1551671 
[550331 
1548992 
1547655" 


1566544 


I 553014 


1543547 
1547117 
\1 545690 
[544264 
15423840 
[541418 
1539998 
1536580 


1535748] 2 
1534336 
1532925 
[531515 
1530108 
1528703 


[1525897 
1524497 


(546320 1523098 
1 543655|1520306| : 
[$42326,1519913] 
1 540998 
[539672 
1538345 
1537026|1FI13 
5357061511974 23722) 9 
1534357}1510591! 
153307111509210; 


1517522) 
[516132 


29216156, [1531756150783 I, 
34216440 1539443 1506453: 


22095 
22157 
22219 


[537163] 22592 


1527259} . 


1514744 
358| 23668] 976610] 


Deg. 77 


1781 48169 
278087159 
| 78026158 
22281 977966057 
2234319779095 
22405 97784417? 
22467| 977783 
22530, 977722 
977661 
22655 dhanes 1 
22717 9775394 
2a7ke 9779770 
22843) PIG 
22906 97394 
22969 977292/46 
23032) 97723145 
23095| 977169|44 
23158] 97710743 
23222] 977046[43 
232$5| 976984 
23349] 976921 
23413] 976859 
23476 976797 
23540] 97673537 
23604 976672136 
35 
23796 976484[33 
23861) 976422132 
23925 976359131 
2398 9 17629730 
Min, 


A 
+ 
4 =« = — 


0 = {Low 


wo 


co 


wa; lk x 


TI_ 
* 


—— T7 YZ SP vx 19 Y WW WELD © 0 Mc 1 


30 
31 
32 
33] 
34 
35 
26 


Deg. 


m Sines- 


|Logarith, 


216440 
216724 
217008 


| 


0790908 


$29132 
oirdag 


217292; 
217575, 
217859 


218143, |152 2603 1498225 


\IF26515 
1525209 
1523995] 


1503704 


= 


I502332 
1500961 


1499592 


| 


24378! 


$71218427,] 15213021496859, 24443 | 


39 
40 
41 
42 


| 43 


44 
44 
45 


46 
0 
| 46 
| 49 
50 


T 
(2 
F3 


54; 


FF 
F6 


57 


$81224384| 
#9 [224668] 


60/22.4951 


38, 


218995 
219279 
219562 
219846 
220130 
220414 


220697 
220981 
221265 


221548 


223534 


224101 


118711] [1520004/1495495| 24508] 


(1518707 1494133 24573, 
Ir517412/1492773 24639] 


1 5109621485995 
1509677'1484645 
[5083941482206 
tyO7IT3/14d1940 
1505834 1430603 
1504556'1479259] 25297 
It 503280/1477917 25363] 
[1502006|1476576 
[1500733 
[149946211473899 35503) 
1498193[1472563 
223817 (1496925/1471225 
$7 1495659|1469896 
1494395| 
1493132/1467235 


1475237 


1463565 


1516118)1491414 24704 
1514827! 490057 
1513537,1488701 
[512245|1487347 


24770, 
24335 
24901| 


24967, 
250JJZ 
25099 
25165 
25231 


25430 
25496 


256 29 
25696, 


25763] 
25830 | 
2 5897 


1491872/1465908, 


25964 


Deg. 77 


I O— 


975853123 


975598 


975535; 
375470 
975406 


975342; 
975278, 
2b 


975149” 


974956 
974891 


974761 
274696 


97463! 


M 


ea 50%. 9 


97 5085| 
975020, 


974826| 7 


974566} 
974501, 
174435 1 
1274379] 0 


Pere 
[37604326 
24312; (97598025 
P7593704 


25 


975790/2 


975726, 
9756E2, 
19 


2I 
20 


'IS 


I7 
16 


__ 5" 


14 
13 


> 


| 9 
8 


6 
$5 


[4 


Z 
2 


nu, 


Fincs. 
224951 


$334) 
235519 


= 


225801 
22658 
[5226388 
6122665! 


71226935] 
8'227217 


91227501 
OY 
223068 | 


_— — 


x 
T3]:2863 4] 
14\228917]; 


I5|229200 

6122948; 
171229767 

18\/23005c 


191230332 
209 2306 16 


23089 
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205043 
304449 
203855 
20326; 

202.66 


— <>—— 


202074 
2OI 461! 
2008987 


200293 
199700 
[99107 
198513 
[97930 


L 253300) 


Sins, 
77714660 
776963 59 

17678058 


77659657 
77641356 
77623055 
253543; 776046 54 
:53779|[775863'53 
254016|775679'52 
2542531177549651 
254489|[775312.50 
254726| 775125 49 
2549 64 77494448 
2552017747 61/49 
155438 77457746 
255676 77439355 
255914 77420844 
256152 77422443 
256390) 77384006 
256628) 77365641 
256866 T1367 


257105| '773287:39 
257343 77310338 


|Logarit, 
2152127 
31252363 
252598 
TRY 
253070! [7 


(973%7 


196734 
[96141 


194955 


t93769 


193177 


195543]258299 


194362 


a57582 17291937 


$7821 77273436 
258060 77254935 

77236434 
258538] 77217933 
258778) 7719943% 
259017 [77181030 


259257) 771625130 


Mi 


Deg,yo 


4 
f 


* a 


5.30 
Mit, 


431535992 
44639315 
451639439 
46639663 


471639886, 


491640333 

649557 
51]6409B0 
521641003 
$31641 2: 26 


wo IO 


$4/641450 
$5/641673 
561641896 
571542119 
551642342 
<5 541565 


6c1542778 


| 


z 
— 


| 


[== 


Deg 08.39 + 


3 Deg. $o 


Logrityoifor |Logarit. | Siney | 
452434 193177859253, || 77162530 
4520811192584259497 77143979 
451728191991]:59737 || 77125428 
,451376|191399259977 || 77106927 
451024 190806260217 770884 26 
4506721190214 260458 770699 25 
450320 189622:260698 77051324 
449963|18902960939 || 770328|23 
4496 1718843761180 770142/22 
| 449266 187845261427 169957, 2L 
448915/1187253361662 || 76977120 
| 448564 186661261903 | 76958519 
| 448274 T3606 162745 | 76939918 
4478641 85477262386 || 76921417 
4475141848851 262638 76902816 
447164/184234262870 76834215 
4463141$3792263113 768655 14 
4464651831102 203354 | 76846913 
44611 {8351 9263596 | 76828; I% 
445766181928, 28 26} 2838 | 56809711 
445418131 336264087 76791110 
445069180745 264324 767725) 9 
444721 x80154264567 | 767538, 8 
444372]179564264819 || 767352] 7 
444024178971265053/ 767165] 6 
44367 7178389265296 | 766979] $ 
443329]177789265549 | 766792] 4 
442982177198 265783 766605| ; 
443634|176607 266027 | 76641rt] > 
442287 176017 266371 | 766231] x 
441941; 1754262 266515 | [766044 - 


Mn. 


Pq Inte, 
* , ©1642.788 
, 2j6$303 
2/443233 
643456 
643678 
643901 
644124 
644345 
(6445 68 


3 
« 
4. 
(0 
7 
&þ 


M— 


9 
Þ Co) 


Ti 


T 
$3 
24 
| — 
a5 


645013 
645235 
*5-4 

545 680, 
645902 
646124 
161546346 
Lis Lacs 
$91547012 


Þ( 647233 


—— — 


211547455 
221647677 
231647898 
24 648120 

251643341 


Deg.40 


| 


Logarith, 
441941 


] 


Differen 


[ 


441594 174835 


441248] 174245 


440902| 173654 
449556| 173064 


440210. 172473 
439865| 171883|267982 


175426 


Log rarit. 
266515 


266759 
26700} 


— 


267245 
267492 
267737 


| 439519] 171293|268227 


439174 170702268472 


644791 | 438829, 170112268717 
| 433434 169522268963 
438149! 16893 1'269208| 


Fives 
766044 
765857 
765670 
765483 
(1765296 
[765109 


60 
59 
58 
57 
56 
Þ) 


Tana 
64734 


54 
ſ3 


75454752 


764359 


764171 
763984 


437795} 1683411269454 763796; 
437451] 167751|269700|| 763608 


4371097 167161269946, 763420 
439764, retrogs prowl 
436420! 165982270439 763944/44 


436077| 165392/270685| ns $5614 


435734; 
435391 


164502 


279932, 17 


762668, 


Fl 
50 


49 


—  — 


41 


164212271179 |762480}41 
16} awe! 762292140 


271673 76n04)39 


| 163033 


eat 433996 


26l649055 
29 1649227 


361649443 [1431632 


| 


11548784 | 432655 


432314 
431973 


1624442171920 791915138 
161354272167 761727137 
| 161265272 415176153803 
16c675 27 2662] 761250 
fordearanre ſera, 61134 


- 


159497 2731558 160972133 


Deg.49 


| 


58908273406; 760734 
1583191273654] 76959 5 


x 15773 273903/ 760406! 


3% 


zk 


30 


Min, 


I woeaela GW] @Ww 0! 


Oo 


24 


31649669, 
32149-29114 
33/6501! 
34(65 0332 
35 [650563] 
366507 74l 


| 


Logarith. 


451292 
430952 
| 430612 


| 430272 


Deg. 40 +j— 


m— 
3049445) | 431632 


£2295 


| 429592 


— mm 


Differen 
— 
157730073903 


157141274151 
156552274400 
155963 274649 
155374274893 
154785275147 
154196275396, 


37,650995| | 429253 153608275645 
38651216, | 422954 15301927539) 
| 428575| 15243027 6145 

428236| 151842276394 


39155 1436| | 
42651657, 
411651878 


427895, 151253 376644 


42652098, | 427 560, 150665 276895 


43652319, | 
- 


451652760, 


466572 2980 


47]653200| 


48(653421|| 
49/653641| 
F0,653861 


F1674081|! 
$2:654301|' 4 


$3,054531 


54654741] | 


$5654961} 


4$6.655180| | 


571655490, | 
oP «5620); 
591555839 


| 427222 


652539, 426854 


426546 
426208 
425571 


159077 277145 
149488277395 
148900277646 
1456312277897 
14772 724278147 


425534 147136278398 
425197, 146548 278650, 
| 424860 14596978901! 


\| 


424524 14537%279153 
24188 144784 279404 


423852 144198(279656/ 


| 422509] 
_—_ 


14360379907 


I4JOz 0280159 75 
145 453 28041 2 L 


41845280664 
141257 23o« 
70281169 


Logarit, | S;,05 ſ 


raqotl3o 
760217;L 


260028118 


pou 

759839|37 
759650,26 
75946L]25 


759271124 
759082 23 
753892123 
758703125 
758514120 
752324}19 
758134\18 
757945117 
757755126 
757565;15 
757375114 
757185/13 

756995112 
75600F|[1k 


7550 Jl; 
1 $49SO! I 


6 556059) | 432964 _ 140082281422 l754a710 = 


Deg 49 


At =, 


| Io n= on ee t* SS A OVDeD ee, A 9 Ire et ne. Heng re ee 
wa by 
* 


— Deg. 


+1l- 44. 


Deg. 48 


\; Sines | | Logarit. 6a Logarit (| $ines 
'© —_ 421504/140082/281422 |; 754710 50 
1656278 | | 421170|t39495|281675 || 754519|9 
"21656498 | | 42083 5]138907/281928 | | 754328þ'8 
3/656717 42050I[r28320/282181 || 754137157 
a,656937 [430167137733] 82435 || 753946|6 
je | 41983 3/137145 282688 7537555 
6\657 8 | C62 54 

37s | 4195001365582 2942 || 753563 54 
71657594 419167135971 253196 || [753372 53 
L617ls 418833135384 283450 75318152 
9 658033 | 418501134797 83704 | 75298951 
19658252) 418168134:10283958 | [7 | 753798/59 
11658470 417835133623 284213 | | 753606449 
12 65868g! 417503133036284467 | | ZR 

L 3] 58908, irri9itgageg/284722 | 752223/4 

yd e59127] 41683913 1862284977 75203346 
15659346 416507131275 255232 1518,0h5 
16659564 | 416175 130683285487 75168444 
17659783 || [1 58ag 30r03 221743 757 456/43 
13660022 |! 415513 T» 129515 285998 75126442 
19 $60220 || | 415182, 128928 286253 751072441 
2 £60439 || 414851123342 236509 750880 I 

- D—— | = ————_ 

21660657 |! | 414530127755 286765 75068839 
226609875| | 414190 1271693 287021 75049638 
23661094] (413860126582 257277 15939337 
» 4613 121i! 413530135996237534 759111136 
ny. 4 pe 4132001254T0257790 | 14991935 
26661748 412879124823 288047 || 74972634 
2761966. 412541.124237/288; 07 || 74953433 
25 662194 | 41221112365! 288561 | 749341134 
25 662402 | 411882123064; 268818 | 74914531 
25562629 || | 411553/122478'2 239075 1438956z0 
Min, 


St uw_uwuWWO3@SAAS OC. EE... 


a 
Oo 


| 


' 


R _, 


=o66:620 
311662838 


321663056 
356mm] 
34663491 
351463709 
36663926 
37/664144 
38664361 
39664579 
42564796 
41665013 
= 665230 


43665448 


44665665 


45665883 
46666098 
47666316 


48 566531 


49 666749 | 


$0666960 
51667183 


52667399 
53667616 


54667833 
$5 668049 
96 668265 


x7 66848: 
58668698 
$9 668914 
60 669131 


og. 41+ 


411553 
411225 


122478 289075 
121893/289333 
410896|1121306289590 
410568[120720289848 
410240[120134 290106 
499912/119548290364 
409918$41118962290622 


sf pogaripiine |Logarit. te] 


4092:57|118376 290880 
4983291117799 291139 
408602 
408275 
| 497948 
| 407622 
[407295 


[16619291656 
116033291915 


=o opts 


| 406643/113690292953 953 
(406317 113105293212 
[405992813519 293473 


05666111934 29373% 
| 4053411111349 293992 
495016[110763294253 
\oqegi{12or79 294573 
| 404366199 593294774 


hace. nar yo ntl og Loder a 


4937171108422 295295 
403393107837 295556 
403069 187252295818 
[402746 106667 296079 | 
402423106082 296341 
4020991105497 236602 


| 


117284291398 | 


115447 294174 
(114861292434 | 
406969 ,1142762 92693 | 


| 


4017761104912 296864 | 


I 3 


nes. 


748956130 
748763129 
74857028 
74837727 
74818426 
LT47220925 
in 
7476052 
7474122 
747218 21 
147025 20 
74633219 
74663 2818 
746445 17 
746251 16 
74605715 
74586414 
74567013 
[745476 12 
[ 23526 211 
745088 10 


744394 9 
744700, 8 
744506 7 
744312, 6 
744117, F 
143923 4 
743725, 3 
1743534 2 
743339, I 


743145] © 
Min 


Deg4s 


» 


Deg. 42 || — el 
m,} Sanz; 25, | Logarith. |Differen. \Logavit| , Sraes | 
0669131]! 491776} 104912 [296864 743145 68 
1669 374)| 491453 104327[297136| [742950|59 
2669563]; 491139} 1037431297398 [742755|58 
3669779|| | 400807 103157129765F1 74256057 
4669995)! 490435} 1025721297912] | 74? 366/56 
- $6702.11) 4520163) 101987 298176] [742 217155 
"6670427, 399341 191492 398439 Sn 
7.57064: 399519] 100818 296791 741781143 
$670858) 399197] 100433\298964 741 586/54 
"9 671074, | it 298876 99648 199228 14139951 
6 org 398555] 99064 29949 1 741195156 
11671505; | 398233]: gB479/299754 14290049 
—eannn | 397913 97894300039 740865 af 
x3 671936, | 397592] | 97310300282] |7 140609 47 
14672151); 397271] 96725 300586 74941446 
y5 $72367;) "3369 51] 96141300810 740018 a5 
46672582] 296631] 95556301074! (740022/44 
17673797, _296 JL, 94972 301339] 398V7R 
26 673012 $9599!U[v2 5794388 301604 739631/4. 
19673228 395672 93803301868 739435/8 
20673443 | | 395352) 199249 302133] [739339} 
$1 673658, | | 39533] 7 1902298 73 9043|33 
12 673873] | 3947 14] © 930F 0303664 [e900eNpE 
x3 £74987, | 394395 91466392929] [7 28651 7 
14674393| 394076] "got 90882 303194 738435|z6 
256745317) 393758 90298 303460||7352595 
46 674732 | _39344 _ 897131303726 (739063]34 
27674946 | 393121) g9129303992/ [127867143 
231675161} | 392804 88 545/3 04258} 37 670133 | 
291675376] | 392486 _ 879611304535|173747431 | 
2675599 392168) "87377 5047911137377) 
Mint, 
Deg. 47 


3 | 


3© | 


S = 


——— — ———— — 


WT WY WH” TT HED WR YE EH = wail = © 


42 


m.\ $nes. |. 0gartt), »,Differen, jLogarit.| Sines: 
” 30675590] 393168 Er37hzearer| ar936 « 
es $* 575805|| 391851 86793|305058 737081 29 
(3 21676019 | 391534  86209/305324| 7 736384 28 
57 33676233 | 391217) 85625/305591 136687127 
56 341676448, 390909 85041305858] 73649126 
351576662 390583 —445Focra6 73629415 
55 | ng” ——— ——— 
{4 36/576876 390267 83874306393] 736097 244 
41 371977099, 389951 $3290j306661| 73590923 
” 32677304 389635 _$3706306928, 73 $203}z 
Ft 3916775181|; 399319 $2122.907196, 73 5506/21 
56 40677733, 389003 $1539/907464 73530935 
49 411677946,| 388688' _80955,907733| 7351119 
as 42678160|| 3] 388372) 8037108001 734914/18 
47 431$78373|| 388057; 79788308269 73471777 
a6 = aL, 337742'__ 79204308538, 73452046 
a5 5$1575$01|| 387427 78629308807] 73432215 
as | 46679014 387113] 78937309076| 734125/14 
4 47679228 386798 —77453309345| 733927|13 
43 45579441 386434 76870309614 733730|l 
491679654 386170 76286 09884 733532/fT 
501679865 .385856, 75793310153 733334/10 
511680081 385543 75120310423] 733137| 9 9 
ſ2(6380295 385229 74530310093 732939] 8 
$3650508 384916. 73953 310963\ 732741]_7 
[6 541680721] 384603, 7337931 11233] 732543 - 
1-8) | 551650934 3843290 72786341503] 732345) 5 
IT 561581147] 383977 _ 72203412774 732147) 4 
7133 Jn 333664 716203 13045| 731949 FE, 
ol33 581631573] 383352 71036312316 731750] > 
al3t | —_ 383940, 70453312587 731552] 
jo | Go681998! 382728: 69870312858 73135410 
Min, * M141 


I 4 


Deg.47 


i) Fanes. | 


0\581998 
$[682311 
_3,632424 


7'683486 | 


Deg. 43 + 


$683698 | | 
9683911 
10684123 | 
2 684335 
r2684547 
13684759 || 
14684971 | 


1563513; | 


16635395 || 377760) 60542 
635 607 |; 377451 $9959 


10635818 | 
19656930 |! 
20 686142 | 
686453 | 
EVCEEsF | 


I 
. 
-_ 
y 
3 


| to be _ &@& 


686876 
24 697088 |} 
25,687299 || 
26 637510 |, 
27 687721 | 
28 687932 | 
2 ) 688144 | 
30688355 | 3 


374679 


Logartt. 1D ny ory re |Logarit, 


383728) 69879, 
382416] 69287 


382104 


68707 


381793) 68x29 


312853 
ZT3129 
313491 


313673 


Sn 675371413944 
6 
391179 69541314216 


Cre 


380869! 
389545, 
350238 
379920 
379618 
379307 


65788 
65205 


64622 
64039 
63456 


378998] 
378688 


379378 
378069 


376534) 


376525) 58210 


376317] 


375909 
375601 


375293) 


374986 


617097 


62873 
6229 


6LIz5 


$9376 
$8793 


$5879 


57628 


$704) 
$6462 


314761 


1315933 


315306 


315578 


315951 
316124 


o[316398 
316671 


316944 
»I7218 
317493 
317766 
318040 
318315 
318589 
318364 
319139 
319414 
319689 
3 19964 


374371 
374064 


JI73758 


73451] 52384 


F296E 


320240 
320515 
320731 


321067 


— 


[| Sines 
| 73135499 
73115559 


| 73995758 | 
| 73975857 | 
| 73956056 
73036155 
739016254 
72996353 
729765 52 
72956551 
72936750 
72916349 
72896948 
728769 47 
628570/46 
72837145 
{ 7+8172.44 
| 72797243 

277734 


713737348 


12737449 


1271749 
72697438 
726775137 
726575/z6 
726375135 
726175134 


125975133 
725775132 
7255751; 


— — —— — 


— 


= 


_— ——— — 


— 


hs. — 


- 


30 
3! 
638776 | 


t 


33 


35 
3 
37 
35 
$9|699357 
44590462 
411699672 
421690882 
43/59 1093 
44 

45691513 
46691723 


639620 || 
689339 | 


47159 1933 


48/692143 
491692353 
5AE92563 


$11692773 


$2692982 | 


93693192 
3<}633402 
351663611 


Je L220 

694030 
5942.40 
594449 
594658 | 


7 
Fe 


6G 


Deg, 
Sines || Logtrit- Differz.Logaiit. 


30488355 373471 52384321067 
583566 (| 373145 


| 


373338 m 


691303 


365541, 


365239] 
[365 


364636 
354335 


688987 | [372535 F063 [321896 
34(659198 | 373236; 5005 4/32 22173 
659409 || 371921] 49471|332449 
371615; 48839;3 22726 
371329) 48306 
| 370700; 47147 
379395, 45559 
370099! 45976\3241t14 
369785; 45394 
369481! 44811 
369177 44329324948 
368873 43647|335326 
363569; 430641325505 
368266, 42482 325783 
367962' 419009/326062 
367659, 41318[326341 
367356, 40735 
367053) 401F3 
366750} 39571 
366448, 38389 
366145 38497 
365843! 37824/3 3019 


| 


| ms 


518011321343 
1219321620 


Sines 


= ——— —o—_ 


72537 

725174 
734974 
724773 
724573 
724372 


323023 
323281 


236 


333836 


324392 
334670 


336620 


326990 


327739 


372.42/338299 
366601328579 
3607S 328360 
3549629140 


34914329421 


724173 
723971 
733770 
723570 
723369 
723168 
722967 


723766 
Ta25 65 


GE ITY | 


722364 


732163 
y21961 


I — — 


121760 
T21559 


721357 
721156 
720954 
730753 
720551] 
730349 
7230148 


719946 
719744 
ind 


A —— —  — — 


5+ 


6 [wow 


Z0 
9 


23 


I —— 


a7 
26 
21 
LA 
3 
12 


— 


+4 | 
20 
19 
13 
7 
16 
IS 
14 
I3 


=—_4 


ol »wla a 


Deg. 44 


Sanes. 


694558 | 


(694368, 
695077 | 
695286 | 


» 
Fo 
I 
2 
wh 
9. 
4 
5 
6 
7 
8 


9 
IO 


I1 
12 


5. 1695704 | 


695913; 
696122 
9 (596330; 
696539 
596748 | 


221696959 


6971 65 
697374 


14697582 


15 
14 


28 


a9 
29 
_ 
22 


23 


25 
26 


— 


27 


EP > 


97790 
97999 


271698207 
98415 


698623 


699455. 


699663 
1599871 


720494 


29 QQ7 0 
HS 


\ " 


364335 
3640934 
363733 


363432 


695495 || 363131 32585 
362831 | 33903 


362531) 
| 362231 
361931 


361631 


(361331 
| 361932 


360434 
36012 5 


359538 
359239 
358941 
643 


693832118 
&99040|| 
699248 || 


27100287 | 
28], 


3 $9836] 


A Rs 
(4.356859 


| —— 


| 1,99 ar! 14D -* [£9g4/4. 


34914[329421 
34331f} 29792 | 
337491329983 | 


331671330265 | 218933657 
\718531 


$39546 | 
330929 


O— —— 


31421|331110 
30535|331392 
30257331674 
29675|321956 
29093|332238 | 
2SFL1| 


360733 ar9aphgatos 


2734713384 
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THE VSE OF THE TRE 
angular Table for the findin : of 


the part Proportionall, penne 
by Henry Brigges, 


HE compendiouſnefſe of 
theſe Tables of Logarithwes, 
cannot be without ſome de. 
feR, which is tobe ſupplicd 
(as in all other Tables ) by 
the part proportionall: that 
whereas ſomtimes the num« 
ber we deſire, is not to be found in the Table, 
we may by the difference of that numbery 
the number inthe Table ncereſt ynroir, and 
the . proporcionall part anſwerable tg that 
| difference, haue our deſire, ſoncere as may 
be, or is ncedfull, This proportionall part is 
had three ways, 
rt. Either by the Rule of Proportion, comms 
monly called the Golden Rule : Or 
2. Bycheh:lpe of this Table of Logas 
ruhmes. Oc 
3. By this Triangular inſtrumentall Table, 
Of which three wayes the firſt is moſt exaQ, 
| and the laſt moſt cahie, bur nor ſo exat as the 
other two, All cheſe wayes hauing three nur» 
| bers giuen,do helpe vs to finde the fourth pro- 
portionall number. The manner of the opera- 
ration js beſt ſtnewed by example. 
Pag.81.lin.15.we haue found that 141766 is 
the Logarithme of halfe rhe angle PZS, 
which number I ſeeke in the Table, and finde 
Z not; bur the two Loggarithmes next vato ity 
ar C 


- 


(2) 
are14t334 and 141667, which anſwere to 18 
& 13 minuts abouec 60 degrees: ſo that it is ap. 
parant,that the arke which we ſeeke is 60; 13 
gdnd more, Now ro finde how mach more is to 


be added to this number, I rake the difference | 


of the tabular Logarithmes, 167 being fiſt of 
the three numbers, which before 1 ſaid muſt 
be giucn,and che difference of the two anſwe- 
rablc tabular arkes 66 ſeconds, which is the fe- 
cond giuen number, and theſe two may fhily 
be rermed Tabular differences, The third giuen 
number which we call the Occurring difference, 
is the difference of the former of the two Ta- 
bular Logarithmes, and of this Logarithme 
141766 which we ſecke fer: which difference 
is 68. Theſe three giuen numbers 167 60. 68 
do helpe vsto the part propottionall,to be ad- 
ded to 60: 12, by eucry one of the three for- 
mer waycs. 

x. By-the golden rule I mukiply the third 68, 
by the ſecond 60,and the produit 4080 being 
diuided by the firſt 167, giueth inthe quoti- 
ent 24 almoſt, ſo that the arke anſwering 


to halfe the angle ÞP Z S,is found to be 60: 12, 


o7, 


4 = 

2 By this Table of Logarithmes thus, I rake 
the Logarithmes of theſe three giuen num- 
bers,ſfo neere as the bare Table will aftoord, 


without any further curicus ſearch (becauſe } 


in this caſe 1 need nor ſceke to be exaft; and 
for the ſame cauſe I cut off che two laſt figures 
in euery Logarithme) the Logarithmes I ind 
ro be 17923.5109-2943, But becauſe the num» 
bers in he Table, ro which the Logarithmes 


are adioyned,arc Six#5,and I haue found thele | 


Logarithmes anſwerably,as if the giuen nums 


bers Were 167, 690. 631, It 15 therefore appar | 
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rant, that the fourth proportionall, which” I 
ſeeke for,muſt likewiſe increale abeuc the to- 
call Sine; ſo that his Logarithme is lefle then 
nothing,and the number anſwering to ittvnor 
to be found in this Table, Therefore by the 4, 
chap. 1.1ib, the 9 Se. pag 18,1 doe adde 25025 
(cutting off here alſs the two laſt figures) to 
the :Logarithme . of 680 : therefore the third 
number being 68,and nor 680, his Logarithme 
by this newincreaſe is 28134. And becauſe by 
the 5 p10p-2.chap.lib.x. the Logarithmes of the 
two middle numbers are equall to the Loga- 
rithmes of the'two exrreame proportionals, 
therefore out of 32077, the ſumme of the two 
middle Logarithmoes I rake 17928, the: Loga- 
rithms of the firſt, and there remaineth 14149. 
the Logarithme of the fourth preportionall, 
which I deſire : co the which, in the Table,z 43 
doth anſwere, Therefore I ſay,'as before, 
that the proportionall part ro bee ad- 
ded to the arke found,is 24 2... Forthough the 
fourrh proportionall 243 be of3 hgures, yet 
wee may preſently diſcerne that the cauſe of 
this grearneſlc in this laſt proportionall is be- 
cauſe the one of the two middle numbers is 
too great, which ſhould be onely 60 and 68, 
and that if here we cnt off the laſt foure,then 
willthe foure numbers keepe due proportion 
167.60.68 241, 


3 The third way of finding this proportio« 
nall part,is by this triangular table which was 
drawne by M*. E, IVright ; and becauſe art his 
death he left no deſcription of it, nor manner 
how to vicirt,at the requeſt of ſome friends, I 
make bold to ſupply his place {p well and 
plain]y as I can. 


Your 


You ſce then in A egls, three ſorrs of 

lines, ſome paralell to the baſe AB, others | 
perpendicular vnto ir, and the third fort | 
drawne all from the yerrticall angle C, vato 
equall partes of the baſe, Theſe laſt may 
be called Diagonalilines. 

You ſee likewiſc the baſe AB diuided 
into 60 equall parts, and a line ynder it, and 
paralell ynto itinto 1000, 

In like ſort, the perpendicular line C B 
is diuided into 1000, and ypon the inter- 
ſcions of the paralclls, and the Diagonal! 
CA areſctthe ſame numbers that are ſer vp- 
on the other ends ofthe paralels, in the per- 
pendicular C B, Amongſt theſe numbers we 
muft place our three giuen numbers, and by 
helpe of rhe Jines we ſhall amongſt the ſame, | 
finde out Geometrically, rhe fourth propor- 
tionall, which we deſire. 

Foy Example. 

Take the ſame numbers wee had before 
167, and 60. the two Tabular Difterenceer, 
and 68 the Occuring difference. Of theſe 
there are two which are differences of Loga- 
rithmes, ro wir, 167, and 68, the firſt and 
the third: theſe being of one kinde, or Ho- 
mogeneall, are to haue like fituation in the 
Triangle. And the ſecond being Homoge- 
neall to the fourth, which is ſought for, is 
to bee placed on a differing fide from the 0« 
ther two, vpon which differing ſide the fourth 

roportionall is to bee found. Asherel take- 
167, and 68, and count them from the poynr 
C inthe Diagonall "ne CA, and ſuppoſing 
a perpendicular line to bee drawne from the 
cnd of the lefle number till it cur the or 
— ar 4c bs 


— ——— 


— _ - - 


ralell line drawne KN 2. the end of .the grea- 
rer number , by this poynt of Interſetion 
] drawe an imaginarie Diagonall line from 
the poynt C, till it cut the Baſe AB, and 
connting from Bro'that Diagonall, I finde 
24 , and about 2, which is the part /propor- 
tionall 1 deſire, as in the former operations, 
Burt becauſe 167 and 68 are ({uch farall num- 
bers, and fall ſo neere the angle-, therefore 
the concourſe of rhe paralell and perpen- 
dicular is not ſo exadtly diſcerned, andthe 
wholc operation is more troubleſome and vn- 
certaine, It is therefore conuenient in ſuch 
caſes, to take the double , or treble of both 
theſe gi1en numbers,or the halfes,or any like 
parts of them both : and to enter the 
Table with theſe other nambers , in ftead 
of the former,proceeding in all things as be» 
fore;then ſhall we, when the numbers reach 
neerer vato the Baſe, finde the poynr of 
concourſe, and the parr proportionall more 
exaaly and cafily then before, As if we take 
835 and 340 the quintuples of che firſt and 


third ' numbers, wee ſhall more plainely 
and diſtinaly finde the fourth proportionall 
to be 24 7, 


In like ſorr,page 52,line 36, 1would finde 
the differentiall- anſwering to 169 : 24: 27: 
and becauſe the Table exrendeth but ro mi- 
nuts ,L muſt finde the part proportionall an- 
ſwcring rs 27.Here the firft 'giuen number is 
the Tabular differece of minuts 60: the third 
number is the Occutiing Homogenzall dif- 
ference 27; The ſecond gtuen number is che 
Tabular . difference * of the: Differentials 
1974+ Theſe three I place thus ; The firſt 66. 

K and : 
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6) 
and the third 27, W Homozeneall vnto it, 1 
place ypon the baſe AB : and becauſe the ſe. 
cond 1074 is t90 great for the table, & if one 
figure be cut away 107 remaining wil fall vp- 
oneheDiagonall line C A (on the which it is 
<0 be placed) roo-neere to the angle C,there- 
fore 1 take 537, rhe halfe of the ſecond, and 
place it vpon the Diagonal! line C A,drawing 
a paralel! from that poynt, till it mecte with 
the Diagonall comming from 27,and from the 
concourſe of that parale)l with chis Diagonal, 
I draw a perpendicular ypwards, till it cur 
the Diagonall line of 69'.or the line C A, 
and 1 finde that the diſtance ©* this interſc+ 
tion from C,is about 240,which is the halfe of 
the fourth proportionall, becauſe 537 is the 
halfe of the ſecond giuen number Homogene- 
allynto this fourth, 1 ſay therefore that the 
part proportionall anſwering vnto 27, is 480, 
which being ſubdued from 1223 101,the dif- 
ferentiall of 169: 24, there remainerh 1222621 
for the differentiall of 16? : 24,27, which diffe« 
reth ſomewhat from that differentiall which is 
ſer downe in the booke : the reaſon whereof is, 
becauſe in ſo ſmall a Table ir is impoſſible ro 
diſcerne all the ſeuerall parts, the pmiſſon of 
which will make no ſ{enf:ole IFeredce in any 
worke, If in ſceking rhe ſquare roote, or cu- 
bicke roote of 19,1 would find the Logatithme 
of 190000, ſeeking this number amongſt the 
Sines, 1 cannor finde it, bur at x02: 57 1 finde 
189952, which isleſfſe then the given number 
by 48. This is the Occurring difference, Th: tg- 
bular difference Homogeneall to this, 1+ 286, 
The other tabular difference of the Logas« 
rithmes is 15024 theſe differences arc giuen, 
which being placed in duc ozder, the hy of 
acm 
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of 

them is 286.the ſecond 1502 the third 48,and- 
thacthe firſt & third number may fall neerer 
to the baſe, double chem botkyſo Hautl 572, 
and 96, theſe I place, in Read of the other gi- 
uen numbers,vpon the perpendicular C B, or 
onthe Diagonall C A.. Likewiſe becauſe the 
ſecond number 1502 is too great, [I take the 
the halfe of ir, ſo haue I 751, which [ place vn- 
der the baſe A B, vpon the line divided into 
1000: and from that paintgcaw a diagonall, 
till it meere with up You of 96. the third 
number, and frem the poynt of concourſe 
with that paralell, | draw a pegpendiculir, cill 
it croſle rhe paralell of 571 the firſt number. 
By this laſt concourſe of the perpendicular 
and paralell,l draw an other diagonall,curting 
the line vnder A B,in which the ſecond num» 
ber was counted, and the parts 125 betwing 
that poynt and che endof the line rowards B, - 
being doubled,(becaule the ſecond being Ho+ 
mogeneall to this, was halfed) are the fourth 
proportionall required, which'may bee 250, 
and this proportionall being taken away from 
the tabular Logarithme 16609$z , leaucth 
1660732 forthe Logarichme of 190000, 

The ſame may be performed,if the firſt and 
third be placed on the baſe; and the ſecond 
ypon the fide line,thus ; Draw two Diagonals 
from thoſe rwo points of the baſe, & from the 
concourſe of the Diagonall of the third with 
the paralcll of the ſecond,draw a perpendicu- 
lar vypward,till ic meete with the Diagonall 
ofthe firſt ; the paralell paſſing by thar point, 
ſhall in che line C B ſhew the fourth propor» 
tionall, 

Thus may wee inſtrumentally come ſome- 
what necre © that which wee defire, eſpeci- 


cially 


'. «4 + Ku 
F 47 2- . 


EG (8) 
'_ cially if ypon a faire large Pafte-boord 
wee make a op Triangle , curi- 
ouſly divided and lined, ac. 
cording to this pat- 
terne, 


Ery ata in the Treatiſe. 

Pag.t 5.lin. 28.make it Tangers 137050 F 

lin, 29,Make it number 1370305 
Pag.rg.lin, 25. reade 4.605 168—=00] 
Pag.z1.lin. 33.rcade mane 3 4.9 1 4-00 
Pag.29.linet0, reade,  wonnm693147 
Pag.45.lin. 4-reade ZSP-- 
Pag.72.lin.zo.reade Z P, | 
Pag. 75 lin, x7.rcadc halfethe aggregate. . 
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TO THE RIGHT 

HONOVRABLE AND 

RIGHT WORSHIPFVLL 

ComPany Or MERCHANTS 

of London trading to the Eaſt« 
Indies, SAMVEL WRIGHT 
wiſheth all proſperitie in this 

life,and bappineſſe in the 
life to comme. 


W559) Our fauours towards 
CP) my deceaſed Father, 
rf and your imployment 
SAM of him in buſinefſe of 
N= ONfthis nature, butchiefe- 
<a> ©Yly your centinuall im- 
loyment of {ſo many Mariners in ſo 
many goodly and: coſtly ſhips, in lon 
and dangerous ybyages, for whoſe vie 
(though many other wayes profitable) 
this little booke is chiefly behoouefull; 
may chalenge an intereſt in theſe his 
labours, This Book is noble by birth,as 
-!being deſcended from aNoble Parent, 
"[@porignoble by educati6,hauing lear- 
»'0.; ved to ſpeake Engliſh of my late: Fa- 

- IA—_—— emers 
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ther, awan in the 1udgiment of the lear- 
ned, and experience of the common 
ſort, famous for knowledge and pra- 
tile in the Mathematickes : whoſe 
care thereof was ſo great, to ſendit a- 
broad with the true reſemblance of his 
worthy father, and ſufficient know- 


ledge of the Engliſh tongue toinſtruct 


our Countrey-men, that hee procured 
the Authors perufall of it: who after 
great paines taken therein, gaue appro- 

ation to it, both in ſubſtance and 
ferme, as now Ipreſent it vnto you. I 
am the bolder thusto do,in regard itis 
not ynknowne to many men, that my 
ſaid father ſpent a great-part of his time 
in ſtudy ofthe Art of Nauigation, and 
had gathered much vnderſtanding by 


. his awne praQtiſe in ſome yoyages to. 


ſea with the right Honourable the 
Earlc of Cumberland deceaſed: where- 
upon he publiſhed a painful worke diſ- 
couering errours committed by Mari- 
ners 11 ; 0 Art, with corre&tions and 
ready wayes for reformation therof, So 
thac I chinke ic is out of doubt, thatnis 
iudgement thercinwas great, And ſec- 
ing hee not onely.gaue much commen- 
dation ofthis worke (and often in-my 
hearing) as of yery great yſc for Mari- 
ACTS 2 


ners:but alſo to help the want of thoſe 
that could not ynderſtand it in Latine, 
tranſlated the ſame into Engliſh, and 
added thereto an inftrumentall Table 
ro finde the part proportional, whereof 
alſo thenoble Author approued well, I 
doubt not bur it is apparant eno 

that he eſteemed ofit, and intended tv 
haue recommended-it asa booke of 
more then ordinary worth,eſpecially to 
Sea-men. But ſhottly after he had it re- 
eurned out of Scotland;ir- pleaſed God 
to call him away afore he could pub- 
liſh ir, or but write a deſcription of the 
ſaid inftrumentall Table which he had 
deuiſed, therefore hee left the publiſh» 
ing ofitto me, as an inheritance, and 
the ſaid deſcription to his icarned and 
kind friend Mr, Henry Lrigger, who 


Jhath performed ir accordingly, All 


which I humbly preſent vnto you, ho- 

puns you ſhall receaue as much profice 
y the vic of it, as there hath been lear- 

ning, care, and paines beſtowed in the 
enning and tting it thus to your 
ands, 
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ſame in this ſhorc Treatiſe, 

Froin whence it fol'owetb,that the three angles 
of 2 Spherical triangle being ginen, the ſides. are 
faund by an eaſic conuerſion, ; ; | BEE 

As in-the former triangle QR T,ler'the 
angles beginen Q 47, R 117), and T. 34, ler 
the ſides be ſought, 

For any one angle, for example ſake,(as be» 
fore) for R 11x, let the remainder thereof to 
a ſemicircle 69 degrees be taken. 

Then 47,69,34 being ſer for ſides (as was 
done in the former crjangle P ZS, by any 
of the three wayes abouec wriuten, ſecke his 
angles, and you ſhall finde, " 

Againſt the fide-47,the angle 42429.59-, | 

Atidagainſt the fide-34 the angle 31, 6: 5+ 

And azainſt the Ge 69 (which wee pur 
for r11) you ſhall finde rhe angle 120,24, 49 
Therforein the eriangle propounded, QRT, 

For the fide RT ſubrending the angle Q47, 
ſer downe 42 29,59. 

And for the fide QR ſubrtending the an+ 
gle T 34, ſerdowne 31.65. 


But for the fide QT ſubrending the angle- 


R 111. ſet downe 59,35, Us 
Which are the remainder of 120 deg.24,49» 
to aſemicircle,þecauſe before you rooke for 
x11 his remainder-rs-a ſemicircle, thar is 69, 
Andſo by eonuerfion you ſhal finde the ſides 
by the angles. 
An Admonition:;- : 
Vrof this finding of the fides-by the an« 
CI ples giuen,three divers queſtions of this 
rs any other triangle whatſocuer are reſobe 
Ue a Y - BY # | 
As in the triangle-P Z Sour of the boure of 
Pheday, the aximuth of the Sunne, and the "gf 
: - þ: ws : 


Cuar.6, The ſecond poke, 8 


of the ſite or poſition of the Suxne,this propofiti« 
on going before, giveth fſarisfaftion to the. 
queſtion, whereby cither 
1 The height of the pole,  ** 
2 The height of che Sunne, or | 
3 The declination of the Snnne is de-- 
manded. 
Therefore (out of the 8 ſe. of the former 
5 chapand the 7 & 13 ſeQ.of this booke) you 
haue the ſolution of 60 ſeuerall queſtions, ' 
w<b fall imto any triangle : neither can there 
any moe varieties then theſe ariſe out of the 
manifold compoſition of any three parts. 
You haue therfore a perfe& & abſolute do- 
Qrine of triangles,as well Spherical as Plaine, 


"Tus ConCcCLYSION:« +: 


@w therfore it bath been ſufficiently ſhewed 

that there are Logarithmes, what they are, 
and of what vſe they are : for with belpe of them | 
we baue both demon{tratiuely ſhivscd and tau 
by examples of both kindes of Trigonomettie; t 
the Arithmeticall ſolution of any Geometricall 
queſtion may moſt readily bee performed without 
trouble of Multiplication, Diuifion, or extrattion 
of roots. You baue therfore the admirable Table of 
Logarithzaes that was hen par ret with the 
moſt. -plentifull. ſe thereof, which if.(14 ya 
of the learneder ſort) I ſhall by your letters vnder- 
ſtand to be acceptable to you, 1 ſhall be inconraged 
to ſt1 forth alſo tbe way to make the Table, 1n the 
meane time,mahe wfe of this ſhort Treatiſe, and 


give allpraiſe and glory taGod the high In#emer 
and juiles of allgied wrchts Lan 122 
; The end of the Treunſe. © | 


- New ſolloweth the Table or Canon of 
OY , 1 « Lagarithmes, 


mi | | |Cogarith }Differen. |Logarith: 
0. o| |[nfrxite, |[nfinite., i= 
x | 291] |8142567 143568 * 
> | __ $82] [7449419449421 ENT 
3 | $73|170439527643956|: 4 
4 | 1164||6756275]6756274 7, 
5 |_1454|[653313116533130 II] 
6 1745 \63508i96350808 I.6 
7 2046 19665 196657 2.2, 
8 2327 7063129 b063r26/- 22 
9 | 2618 $945349|$945345 345 
Io] 2909 5839988583981 4-3 
Ir| 3280 $744576157.44671 ſ:2 
Iz| 3491 F657665|555765 es: 
13] 3781] 5577225547615) | 7-3) 
14 5503514550350 8.4 
$43452 #434513 9.6 
| C2097, 109 
1$309360 

$252305 

Fx98136 

5146843 

6r0g| 5098054 

6399] 5051534 

_ 6690|$027083/500756c 
698 49645 244964499 . 
7272 492370314323676 26«5 
438448314884454) __2%7 

ll 14846743 
t 4074314846712) . 39.9 
438193764810343). 33: 
4775364775250] 3566 
30| 8736) 4741385/4741347) - 38-1 


Sines 


999996.7|51 
999995 9i5c 


9999 9440/48 


950 
| nos 


|  999992.8/47 
| 999991+7146 


999990.5145 


641064 2133 


4741347 


66.813: 


'Alaww}hoamn ja vc uuluaualb ab ADSI i ni 5% ho 


$3;15416 


. 
_—_—  —— _—_ 


547 F707 
$$115998 


56\16289 
5716580. 


5816871] 


14429922 1428950 
4494925 


59 17162, 
6017453 4048 


4453713 


4331396 


3 
43 139584313868 


1429345 31429236 
42714014271304) 


4250783|425068 
4239533 4230477 
4210781/14210671 
4191364{419125 
4172317/417219 


81:9, 


93-5 


105.8 


IN 999942; 
cmd 
| 


782 


85.7 
39.6 


.97-5 
10.6 


T1O,1 


I145 
118.9 


4153627153594 
4135299435157 
4117263/4117130 


123.4 


+4] 9999566 


19999 Ts 


128.0 
13247 


Peneofs 064935] 
4248276, IN 


4100664/4100527]- 
408:775/4082032] 


137+5; 


94 


I$243 


Sines | 


99996 1.9 


9999593 


99995349 


999925 


999918.1 


999910, 
999906.5 


999898. 


999890.0; 
999885 4 
99988r.1 


399876.6 
999872.9 


999862.5 


999852,7 


9999r4.zj” 


999902. 5] 


999867.5 t 


9998577 


999994-2"2 


3 


©] Þ» wo 1. @ly (+) 


9998477 


23] 24141} 37238273723535) 291 19997837 


..28; 25 59 5|[36653433665015 3281||999672;32 


Deg, t +— 
Sines. |\Logarith, Differen. |Logarit. {| Semes. , 
17452 | 048776 pognrna 152} [999843|60 
I7743| 493 174031591 57; [999843159 
18034: 401 549014915327 271 152 999837158 
18325 3999492999324 166; 999832157 
18615] 298274983571) 173' [999827156 
18907 396824:|3968063j__ 175 179 999821155 jy 


i9197 3952976395279) 184 199981654 
19438] 3937941]3937751] 199, 99981953 
19779] 3923127/3922932! 196; (99980453 
20070 3908531,3998329! 201] 9997995 
203651 2894143593937) 207) 99979315 
It| 20652 3879961}z879748 __ 213] 999787149 
12| 20942] 38659773865757] 2719; 999781|48 
73 21233] 39521863851960, 225] 199977 447 
14) 21524 38385823838351, __ 232] 199976846 
15; 21815 38251613824923] 238; [99976245 
16] 22106] 38119183811674; , 344 1999756144 
17, 22396! 37988483798597|__ 25! 999749[43 
18] 22687 3785947/3785690] 2571 99974243 
I9} 22978 37738103772946) 264 [99973641 
20j 23269 3760634/3760363) 270 999729145 
21} 23565; 3743213/3747936! 378] [399723[39 
22] 23850] 373594 53735664] 284) [9997/38 


o vl oy Tp Be a4 


24] 24432] 3711853/3711555] 299 999791[z6 
25} 24723, 3702021369971 306 99969435 
26\ 25014 368832.7/3688014| 313] 99963734 


27|-25304 3676769 3616449 320 99968033 


29] 23886 13654945/3653710 en 
39 


3ol 26177 .364287 5 364253% 343 1999657 
Mit, 


Deg. 88. 


Deg. 1 .4j— 

- Sin's ([Logarithſn:Feren eget, Sines. | 
__ en — RIS GS NS OO — — 
160 | 30] 26177 [3642875/z642532] 343] 999657130 
159 | 31] 26458 [3631827]3631477] 359 99965929 
153 | 32) 26758 |3620901[3620542| 368 999642 28 
157 | 33] 27049 13610992|;,609725} 366||99963427 
156 | 34] 2/340 [35994903 599026] 374, 99962626 
155 35 27631 (35388821 3588439 38% 99961825 
154 36] 27922 3578352/3577962 399] 99961024 
193 37] 23212 (3567992/3567593 398 999608 \2Z 
69> | 35; 28502 (35577393557338 99959422 
(| 39 28794 3547589/2547174 TT (999585 [2x 
11 49]. 29085 3537541537118 423999577 20 
149 | 41] 29375 3929593}; 527162 _ 431! 999568119\ 
145 | 42 29666 by v5, 13517304) 440 1999560/18 
147 | 43] 29957 71 3507991350754 449 1999551117 
346 44 39248 3493332 3497874 458 1999542.16 
145 | 45] 39538, 3438765/3488299 466 1999534 FF 
144 | 45] 308: 9. 3479289|34788 14 475, 99952514. 
143 | 47] 31120: 3499903[3469418|_ 484 99516 1F3 - 
14> 48] 31411 3440604346010 493 999507 12 
(he 497 31701] 34) 13903450887 5031 [999497 11 
"42 f 50; 31992 3442267 | 3441749] 512 999488 r0 - 
(39 | 51; 32283 3433214 3432693]. 5211 [9994799 
[38 5 32574, 3424248 3443718] 530 [999469] 8 
7 | 53) 32854 3415363341482 3] _ 540 999460} 7 
z6 F4. 33155 3407655340705 $50 [999450] 6+ 
35 (5 33445] 33973253397265] 56 999440) F 
34 || 55. 33737] 3389170338860r| 56919994310 4. 
33 | 57 34927, 33805893380010|- | 579] [999421] 3 
3% |} 58, 34318] 3372082 3371493] * '*589] Þ994r1; 2 
r | 59: 34609 3636463363047 - 9999401} 1: 
lo 60|. 34899 | 335452833 14673. | 60g 1999391]..0- 
1, MIN 


Deg: $3 


NauRh 


rs pie 
[3346983346366 
3338759333129 


35772\ 1333059913329959 


3322506|3321855 
331447713313816 


3306513 
3398611 
3290772 
3282992 
3275274 
.3267615 


233288| 13266014 


325247) 


969, (3244984 


3237553 
(3230176 
(3222354 


3215585 


— CE 
ND. ACCC 
—— —_—_Y 


704 CR 
nag pon wan 


3208369 207552 
32012043202375 


3194091[3193249 
(31387028[3486174 


51 1ZTF i1Boor 


24), 41876 13193049, 
42166] 3166133) 
2.6). 43457) (3159264 


37] 43748] 3152448) 
28) 43939/':3145667 


2.9} 43329 [3&3893713137997} 


39! 4 43619 (31322.52/3131300; 


Deg, 87 


4 Sings 
0143619] 
| 60 \439t0| 


[59 44201] 


£34449! 
44473 
| 545073 


645363 


Deg. 2 


L 


> £3158 6402] 2y$hjo1 46-114 12 | 87 7 
| $450593 3983942 2982661] 4 =: 6 
rH hs ihe: ET ; 
$ 2 
928 34 {| ri h Et = P 
Tf $75 T1464. 2965363 [2965537 1329, 
41045 29612331 939892! r347' (99 


Rt PRI 


2995 93; 


Logarith DYeren: 71 "OR bing {SB 
rnd DO 999048 Jo - 
3125612/3124647 965; | 999035129 
3119016/3118038| 978, 99 9023/28 
3112463 3111472, 991] | oggoro/z7 7, 
3105952/$104þ48, 1594, 998997 36 
2099484, 3098467 Io17) | lpg8984 25 
309305843093038 1939 998971 24” 
3086672, 305639, 1943|. p93957 33 
308033813079271;  te56 998944 24 
| 3074023 3072953, 1979 99893121 
3967758 13066674, 1083, . 998917, 10. 
| "3061532/3060435 _ 1997) (998904 19 
305 $3443954233 I1T1 99889018 
3049195|3048070]' 112 998876 17 
| 3043933|324'2 945} 11 3, 1998862. 16. 
3237009 3035857] 7153. [998848 15, 
69]. 3939971|3939805| 1166; 998834 14 
9]. 3924970; 043790] 1180! 99833013. 
3019005 g0I7810| 1194 99880612: 
42) 3013075/3011866| 2209) 7 han 


1356 | ct 


pegs 1954280 
ANY 29500 gy < it Zo 


;4 AY 
w. Simes 


Deg. 3 


Logerith.D #feren, 


Logerit. 


Simes | | 
1371 993629/60 
1387 [998614 59 


1402/ 998599] g 


r418' 999583'57 
1433, 99856856 
1449 99855358 
1464 998537 


_ 1496 998505152 


©, 5233 2950071 29486 95 
I| $2626; 2944535 2943149 
Ka $2917, 2939030 3937635 
'3\ $3207 2933556 2932139 
4. $3493 292812 2926671; 
5|_$3788 2922697 2921349} _ 1 
'&. $4079, 29173 112915847 
7\. 54369 2911954 2910475 
I} _$4660/ 2906627 2905131 
9, 34950 2901327, 2893815] 1512 
TI F5tgt 2896056 zBoag2s! 52 
I $5531; 2890812/2889267 1544 222992 
I2 $5822 288 595/2) 84035 1560, [9 
T3] $6112 2880406 2875829 1577 
2 $6402 2875243|2873650],_ 1 1593 
15 5] 56693 870107! 2968497 T610 | 
16] 56983] \28649972 63371 21616 
LE $7274 2859914 2858271 _ 2643 
18) $7564 2354857 2853158 1659 
r9, $7854, 23498 25/2 48148] 1676| 
TO LL 2344818; 43 127} - 1693] 
Ti 58935) (233 983 572 2003) .. 1719 
22 $8726) [2834878} 33151]. 1737 
23], '5gors: '2829946/\2828201 1744 
24 $9306 Pa5p M44 \Adl +1 3762, 
w "$9597 282053, 2819375| . 377919 
598 {2875293281 497 17 
27 60177] |28x6450206 642, rh 
28 60468} 2805643 2803831, 1831) 
29 69758 28008521279900} get 
zo 61048] GRO TEAS 1867 [9 


gw 9 


\ wel 


5 Deg, 86 


98473 


4 


4 


pa 


29848951 


9842 


9835 


998152(31 


M4 


54 
1480] [998521153 


50 
(998457 49 


99344143 


$nez, 


17 
3 


Deg. 


g_ 


Logarith |Deſferen.\Logaris.\} Sines. } 


F 


81048 [796085794919 186 99813530 
31} 61339 2791340739455 1985 44h 
32 61629 [1786618784715] 1903 98099, 25 
33 "Gig20 2781918}4779998 192y 998081 7 
34 66249 2777241775392) 1939 998083, 26 
35j_6 0 [2772585 2770628 _2957| 99804525 
36 I 276795765975 1975] 998027 24 
37] 63081] [2763337 12761344 1993 998098 23 
38] 63371 2758746756734 2012) 997999/2 
29] 63661||2754!7 275417 512752145] 2030 997972/31 
40 6:952||274962612747577, 2049/997953/20 
4'] 64242| [2745097 2743029, _2068| 99793419 
42] 64532) [27404588 738502] 2086 99791618 
43] 64823] '2736100/2733995] 21065, 997%97 17 
44) 65113 2731632 2729508 | 2124 99787816 
45| 65403| [29 29184]5725041] 2143 99785915 
46| 65693|'292275615720594 2162 99784014 
47 65984 [2718348 2716166 2181 99782113 
48 66174) |2713958 271175 2201 997801|1w 
49] 66564\|\2709588[2707308 2220 99778211 
50 66854 2705239|270299 _3240 997763|10 
51] 67145 270cg06|:69864 2259 997743 [9 
52) 67435 | 2696592]-©94314] 2279 997724 | 8 
53) 6 67725 2692298|268999 2298 997704| 7 
54 6801 5||2688022/2685703 2313 997684] 6 
55] 68305 |[26839764/263 1424 2338 997664] 5 
56] 68596 2679524]*<77 6 3358, 997645] 4 
57 68386 2675303 267292 2376 997625] 3 
FE} 69176|;2671998 266870 2398, 997604] 4 
59] 69466 2666913] 664494 419 997584 x 
64] 69756] 266274412660305] 2439|997564 © 


Deg, $6 


77287 0 


8] 71497 


Deg. 4- 


| —_ 


fl 


8 _72078, 


70047 2658593;2656133' 
70337} [2654459 2651979; 
70627) 2650342 2647841} | 
70917! 2646242,2643731; 
71207 [26q21 592639617, _ 25, 
71497 2638093 2635530; 


71788 12634943 2631459 
[2630009 2627405] 


? 9 
10 
I1 


— 


Iz 
x3 
14 
x5| 
6 


72948 


2635992 2623367, 
2621991 2619345 
2618007 2615339 
73238 2614038 2611349) 
73528 [2610842607373] 
73818 2606146 2603415 


72368 
72658 


—_—— — — _ 


74108| (2602224,2599471, 


743982598318 259554% 


2625 


+ 
LN 


 Sines t2 


Sizes \|Logarith.|Differen, Logarit 
69756 a6ba74y 2660309] [2439] [99756460;; 


+2459 9754459 


L449 99752358 | 


99750357 . 
997482/56 - 


25.0 
—_ 
2542 


2563 
2583 
2604 


2646; |9 


__ 2668 | 


2689 
2710 
2732 
2753 
2775 


L 17 
| 30 
21 
2 
| 23] 76429 
| - 
25 
26 
27 
28 
UP 


3 


to 


: 


61 


77589: 


LE nimgge torn 29 


74979 25905 50[r587731) 
| 75269) 


75559 2582842/2579980 


LEM 
2519 
2841) 
2863] 


2586688'2583848 
75849 [25790L12575126, 
76139| 2575194 2573187 
767 76718. 12567604 2564653) 2952 
77009 12563831 2560857 
77299\[2560072/2557076 


2885 
2907 
__ 39329 
2952 
2974, 
2:996{ 


'2| 


12546327 2553308, 
7787912552597 2549555; 
78169 [2548880 2545815 


3019 
3042 
_ 3065)! 


| 
'997 45F1 
' _—_ 
997441154 
99742 'F3 


99739952 ' 
| 997378gr 


99735750 
(99733649 
99731448 
997293147 
997372146 
199725945 
997229144 
res 
997185142 
NE 
997141140 


1997119139 


997097138 
997P75}B7 
997953136 
99703 
I 
996985133 
1996963|z 2 
99694931 


3o| 784592545177 2 2543089 | 308711996917 29 


Deg. 85 


Min 


« 2&8 


Deg, "Mp 


—_— 


60.18. | Sines (ogerith Differ". |Logari Logarit.| | $inss = 
59 30] 73459 354517712542 3087; 1996917139 
8. B31] 78749, [54145812333377 J110 996894/29 
67 $32 79939 2537012]25 34678| 3133/ [996871128 
56 - £33] 79329! [55341 Soja530993Þ 3156} [996548137 
5 © $34 79619, 25305OI(2527 23; 3180 99682 5126 
74 [35] 79909] |526866|a523663) 3203] \996302/27 
53: [35 8orgy, $9 nee Þþ 3226| 996779/24 
52: [37 80489] [OEIPEIA 3250! 99675 5123 
r (38 $0779 25160403512767] 3373) 99673 2/2 
K 39, 81069' 2512457/250916 3297). '996708[z1 
+9 49 81359, 2508887 1450556 3321 996685Þ29 
48 41 81649, 2505330501985 3344 99966 | 9 
7 42 81938) 2501785 2498417 3363, 996637)18 
46 43] $2228] 24982 5312494561} 3392) 996613117 
T: 44 82518 24947 3412491318 3416 996589116 
+4 as] 8280 12491227 2487787 3446 996565h5 
$3 " $3098; 3437733|24342.68 3465| 996541 14 
T” 471 $3388, HATES A2N7EH 348g 3489 996517 13 
4 48 83678, 2430780/2477267] 35713 996497 12 
4 fig! $3968) 247732213473784] 3537) 9964638|11 
:9 50 84257 (247386612470314) 3562 996444/10 
;8 Fl 84547, 2470442[24668355 3587 F(T 
37 | [52] 84837! 2457020246349 3612) 996395| 8 
6 - [$3 85127) [2463609459973] 3636 P96379j 7 
5 Ns 85417]: 3460210/2456549| 3661 996345] 5 
4 ſ5 hind 2456823/2453136 _ by 5 
> N57 $6286 2450083 2446346] oe. Coord 7 
TH [i 86576 244673013442963 2762 [996245! 2 
9 59] 8 86866. 2443 338|2439601 _ 3787, [996329] 1 
#, 7 87156) 244905312436245) 3813 991695 


F 2 


AMiRs 


Deg. 85 


<—_— __— 


tit. DAq—_— Ul ere, 
_—_ 


'II 


Deg. 5 


87156 2240058 


87735; 2433430 
88025 
88315 
$8604 
38894) 242030 
59 184 2417052 
89474 2413 80g, 


2426847 


897631 [2410576; 
90053| [2497354 
99343 _——_— 
| 90632/| [2490941 


90922 2397749| 
91212||2394568 
IC 


91502| {2391398 


91991] [2388237/2384007 
penbel Ray foSrpgnntag 


92371|(2381946 
92660{[2378815 


92950[{[2375694 
93239112372 258363 


93529|{2369482j2365089 
| 93819112366390 


941c8| [2363308 
94398] [2360235 
945387] [2357172 


0 aan 
3430133] 


2257419630 


2358860 


% . 
— 


3436245 


Fines. TLogarith, Differex.' rogarit,! 
3875 


2429566 


416243 
2.422932 


2416340 
2413059! 
2409790 
2406531 
2403282 


2396817 
2393599 
2390391 
2387194 


2377661 
2374504 
2371356 
2368217] 


2361965 


2355760 
2352669 


Fines, 

99619560 
3838, 996169 59 
3864 99614458 
3889 996118157 
3915 996093]56 
3941 99606755 


— — 


3967 99604154 
3993 [99601 553 
= 995989'52 
4045 99596357 
4271. 99593759 
_ 4098; 9959 10/49 
4124/ 995884/48 
4159 [995858|47 
_4177, [995831146 
4204 '995805[45 
4239 \995778144 
_4257, 1995751143 
4234 [995724141 
4311 |995698j41 
__ 4339 99567c|10 
4365 [99564[39 
4393 [995616138 
_49® 99 158937 
4448 '995562136 
4475 [199553535 
4593, 1995507134 


94977) [2354119 


2349588 


95267||\2351075 
35556|2248040 


95946 2345014|2340400| 4514 


2346516 
343453 


4531 |995479)z3 
4558 I1452g 4 
4586 [99442431 


9539630 


| Sines |, f 
95846 
96135 
96425 
96714 


Deg. 


— . 
——  — 


97004 


97872 


98451 
98741 
99930 
99329 
99609 
99399 


101924 


'O221 4 
[92523 
102793 
[03082 
[03371 
71103661 

[03950 


98162 (62) 


| ———— 


[2266633 
[263846 


591104239 
60104528) 


5 


ifferen,\Logarit. 


Eg? L ; 
2345014/2340420 461 


-_ 


| 


4 995396[30 


Sints "Ml 


23419982337356, 46429953 68/29 
(233899712334320 44 4670; 995349285 
2339993[2331294 4699 99531227 
23330042323277 4727; 995284 26 


232409 

ISIT37 
2318192 
2315256 


22127291: 
_ OO ——— 


2309440 
2306509 


2323598 


22835232 
22$0688 
2277861 
2275042 
2272231 
3263425 


2319278| 


2313322 


12610656 


2258195! 2252802) 5493] 


2310357, 
307491 


4304453 
2301514 
2298584 


5) 97293 2330223/23 25268 4755) 
97583 2327052/1322369 


—4nbe 
4$12' 


2316296! _4841| 


470 
4399 


(99535625 
995227/24 
995 199,23 
99517022 
99514221 
99511 3.20 


_ 4928, 199508419. 
4957. 99505618 
4936- 99502717 
5or5 99499816 


r00188) 23097062295661 
100477 229782 1/2292743 
199767| 2294945|*239 842 
DICE 056) 2292077 2386945] 
01346, 22492 17]>254055/ 
101635) 2286; 63663281174 
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2275437, 
2272-99 
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2266890, 
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2258414 
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5044 994968 15 
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252802 5493 
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$524 


2250027 2244441 
2247286 224167% 
2244553 2238905| _5 
Ex 06264 2241827 2236149 
7106553, 2239109 2233490 
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þ 11h 07710 232$31c I0 2232476 
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22229542217957 
222038322143 58 
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5647 
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5709 


5803 
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16 xrog156 2214976220898; 
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22110391 
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25|(11758 
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2194209, 2187757 
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215883 5/2182518 
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6251 


2186259|2179909] 635 
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Deg. 83 
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994522160 
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94461158 


99443957 
994400|56 
99436955 


99433854 
994307 43 
99427652 
994245,5! 


99421459 
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994088 46 
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994925 44 
993993.43 


6057 993961/42 
6089 
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993735135 
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34114359| 21684102161828, 6582, \993439,26 
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36114937 2163369 215672) "6649 9933 73/24 
37/11522 2160859 2154176 6683; 199333923 
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47118115 2136095|21239079 7225, 993009. 13 
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49|11$693, 2131216|2124122 7994 99293111 
For 18982, 2128785|2121657; 7129 992896 10 
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53/119348 212153012114296 7234 992792] 7 
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$9]121580 2ZIO7I77 2099731 7446| 992582 I T 
60121869 [2104505\2097323\ 74811 1992546 © 
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